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1.0 INTRODUCTION 

Operable Umt No 6 (OU6) is one of several areas at the Rocky Flats Envlronmental 
Technology Site (RFETS) which may requlre remediation in accordance with provisions of the 
1991 Interagency Agreement (IAG) between the U S Department of Energy (DOE), the U S 
Envlronmental Protection Agency (EPA), and the State of Colorado (State) (LAG, 1991) to ensure 
protection of human health and the envlronment As outlmed m Section IX A 1 of the IAG 
Statement of Work, Corrective/Remedial Action Objectives (C/RAOs) are to be developed to 
specify the contarmnants and media of merest, exposure pathways and receptors, and accepted 
levels or ranges of levels for each exposure route Thls Techcal  Memorandum is mtended to 
fulfill these requlrements for OU6 by establishmg C/RAOs that are protective of human health 
and the environment 

The primary focus of th~s Techcal Memorandum is to present the remediabon targets that 
have been selected to ensure that residual risk to human health and the envlronment are controlled 
The human health chermcals of concern (COCs) for OU6 presented m Techcal  Memorandum 
No 4 (DOE, 1994a) were used as the basis for establishmg the remediation targets Several other 
sources of information and data were considered m establishmg remediation targets These 
mclude 

e Background concentrations reported m the FzmZ Background Geochemical 
Charactenzation Report (DOE, 1993) and surface soil analytical data associated 
with Resource Conservation and Recovery Act (RCRA) Facility Investigations and 
Remedial Investigations (RFI/RIs) conducted at OU1 and OU2, 

e Potential chemcal-specific Applicable or Relevant and Appropriate Requirements 
(ARARs) and to-be-considered criteria or guidelmes (TBCs), 

e Programmatic risk-based prellrmnary remediation goals (PRGs), and 

0 Other pertment mformation 

Remediation targets were identified by envlronmental media mcludmg surface soil, 
subsurface soil, pond sedment, stream sedment, groundwater, and surface water COCs for 
envlronmental receptors are currently bemg developed and are not available for the mclusion mto 
this Techca l  Memorandum In addition, thls Techmcal Memorandum identifies Individual 
Hazardous Substance Sites (IHSSs) and media recommended for No Further Action based on a 
conservative risk-based screen developed by the Colorado Department of Public Health and 

C \PROJECTS\722463\OU6\TM I\REVB\TMIOU6B Doc 
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Environment (CDPHE) and a comparison of the RF'IIRI analytical results to the remediation 
targets 

The OU6 remediation targets will form the basis for identifymg and evaluatmg remedial 
technologies whle the Baselme Rrsk Assessment (BRA), whrch mcludes the Human Health Risk 
Assessment (HHRA) and Ecological h s k  Assessment (EM), is bemg completed Although there 
is a certain level of risk associated with developmg remedial alternatives prior to fully 
characterlzmg the risks associated with OU6, the approach adopted for thls Techcal  
Memorandum is consistent with the procedures outlmed in Section 300 430(e)(2) of the National 
Oil and Hazardous Substances Pollution Contingency Plan (NCP) Specifically, 40 CFR 
300 430(e)(2)(i) states that, "[Ilmtially , p r e l m r y  remediation goals are developed based on 
readily available information, such as chemcal-specific ARARs or other reliable information 
Prelminary remediation goals should be modified, as necessary, as more mformation becomes 
available durmg the Remedial InvestigatiordFeasibility Study (RI/FS) F m l  remediation goals 
will be determmed when the remedy is selected " Usmg programmatic exposure scenarios also 
expedites the overall remediation schedule for OU6 by allowmg the Corrective Measures 
Study/Feasibihty Study (CMS/FS) to proceed through early idenhficahon of data needs to support 
the evaluation of potential remedial alternatives Should the fml HHRA and/or ERA lndicate that 
the remediation targets selected for OU6 are not representative of the actual risk posed by the 
contarmnated media, the requred changes will be incorporated as early as possible durlng the 
development of the CMWFS 

Ths Techcal Memorandum contam five sections, mcludmg this mtroduction, plus five 
appendices Section 2 0 provides background mformation for OU6 and bnefly suMfnaflzes major 
findings of the RFI/lU and discusses the identification and distribution of COCs for OU6 The 
C/RAOs and remediation targets developed for the OU6 COCs are described m Sections 3 0 and 
4 0, respectively Section 5 0 presents recommendations, such as No Further Action, to 
streamlrne subsequent CMS/FS efforts References used to prepare thls Techmcal Memorandum 
are also included Appenduc A contam brief descripbons of OU6 IHSSs for reference 
Appendices B and C contam the exposure factors and chemcal-specific toxicity mformation used 
to calculate the risk-based PRGs Appenduc D contam the risk-based PRG equations and 
exposure factors for the OU6-specific sedment exposure scenario Appenduc E contam a list of 
the potential chemcal-specific ARARs/TBCs that were considered m selectmg the OU6 
remediation targets 

C \PROJECTS\?22463\OU6\TM1\REV8\TMlOU6B DOC 
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2.0 BACKGROUND 

OU6 is one of 16 operable ufllts at the WETS and, as shown m Figure 2-1, is located in 
the northeastern quadrant of the WETS mdustrial area and buffer zone The 19 MSSs contamed 
within OU6 are shown in Figure 2-2 and mclude 

Sludge Dispersal Area (IHSS 141), 
A-series and B-series Retention Ponds (IHSSs 142 1 through 142 9), 
Walnut and Indiana Pond (IHSS 142 12), 
Old Outfall (IHSS 143), 
Soil Dump Area (IHSS 156 2), 
Triangle Area (IHSS 165), 
Trenches (IHSSs 166 1, 166 2, and 166 3), 
North Area Spray Field (IHSS 167 l), and 
East Area Spray Field (IHSS 216 1) 

In addition to the above, IHSS 167 2 (Pond Area Spray Field) and IHSS 167 3 (South Area 
Spray Field) were originally mcluded as part of the RFI/FU work plan for OU6 Durmg the 
course of the OU6 characterlzation activities, it was detemned that the South Area Spray Field 
was actually located further north, adjacent to the landfill pond Considermg that the landfill is 
the most llkely source of potential contammation, both IHSSs 167 2 and 167 3 were 
admstratively transferred to OU7 for mvestigation and any subsequent remediation However, 
the environmental data that were collected for the original suspected location for IHSS 167 3 is 
bemg retamed to assess the remediation needs for OU6 The origml IHSS 167 3 location has 
been designated as the Former South Area Spray Field (F167 3) m order to distmguish it from the 
current IHSS 167 3 being addressed as part of OU7 Although F167 3 is being retamed for 
completeness, this location is not formally considered an IHSS 

Additional descriptions and historical mforrnation associated with each IHSS or location 
are presented in Appendix A Subsection 2 1 presents the methodology used to establish the 
COCs for OU6 and Subsection 2 2 summarizes the characterlzation mforrnation for each 
envlronmental media 

2.1 Chemicals of Concern 

Chemicals of Concern (COCs) are defined as compounds that are either (1) statistically 
greater than their corresponding background concentrations, (2) where background mformation 
does not exist, detected at a frequency to pose a concern, or (3) present at lmited locations m a 
sufficiently hgh  concentration to pose a special concern to human health or the envlronment The 

C \PROJECTS\?22463\OU6\TMI\REVB\TM10U6El DOC 
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COCs for OU6 are based on both human health and envlronmental considerations These COCs 
form the basis for developing the C/RAOs and remediation targets presented in th~s Techmcal 
Memorandum The followlng subsections present the human health and envlronmental COCs that 
have been identified for OU6 

2.1.1 Human Health Chemicals of Concern 

Table 2-1 provides the human health COCs for each envlronmental medium as presented 
m Tecbcal Memorandum No 4 (DOE, 1994a) The "Xs" m thls table mdicate whlch chermcals 
have been identified as a human health COC on an envlronmental medium basis The human 
health COCs identified for OU6 lnclude metals, volatlle orgamc compounds (VOCs), semvolatde 
orgamc compounds (SVOC), polynuclear aromatic hydrocarbons (PAHs), a polychlormted 
biphenyl (PCB), mtrate, and radionuclides Special-case COCs (e g , vinyl chloride for 
groundwater) are also included 111 Table 2-1 

2.1.2 Environmental Chemicals of Concern 

The scope of the ERA does not focus specifically on OU6, but encompasses the entlre 
Walnut Creek watershed In addition to the Walnut Creek ERA, a separate ERA is bemg 
prepared for the Woman Creek watershed However, the Woman Creek ERA fmdmgs are not 
germane to OU6 A list of envlronmental COCs and thelr potential unpact to envlronmental 
receptors have not been completely assessed at th~s tune In the absence of quantitative exposure 
pathways to envlronmental receptors, it is assumed that the remediation targets established for the 
protection of human health wdl also be protective of the envlronment Th~s assumption wdl allow 
the development and screemng of remedial technologies to progress for OU6 Should completion 
of the ERA mdicate that more strmgent remediation targets need to be established to ensure 
protection of  the envlronment, the CMS/FS documents will be revised accordmgly 

2.2 Environmental Media Contamination 

It is proposed that the C/RAOs, remediation targets, and subsequent remedial altemabves, 
if required, be developed on a contammated media basis For the purpose of thls Techmcal 
Memorandum, potentially contarmnated areas are defmed as those IHSS areas where COC 
concentrations exceed the correspondmg remediation targets selected for envlronmental media 
These contarmnated areas may requrre remediation if the frnal BRA results so dictate Table 2-2 
shows, for each IHSS, the envlronmental media that was mcluded as part of the RFURI 
charactemation program The RFI/RI Work Plan was structured so that charactemtion samples 
would not be collected from areas whch were not suspected to be contammated The Table 2-2 

C \PROJECTS\72t463\OU6TMl\REVB\MIOU6B DOC 
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TABLE 2-1 
HUMAN HEALTH CHEMICALS OF CONCERN 

BY ENVIRONMENTAL MEDIA 

SOURCE Chemcals of Concern listed rn Techcal  Memorandum No 4 (DOE, 1994a) 
"X" rndicates Chemcal of Concern detected above background 111 envlronmental medium 



TABLE 2-2 
ENVIRONMENTAL MEDIA SAMPLED DURING OU6 RFI/RI 

-- -- 

MSS or Location 

X X X 

11 Sludge Dispersal Area (IHSS 141) 

Pond A-1 (IHSS 142 1) 

Pond A-4 (IHSS 142 4) 

~ ~~~~~~ 11 Pond B-2 (IHSS 142 6) 

Pond B-3 (IHSS 142 7) 

- ~~ ~ 11 Pond B-5 (IHSS 142 9) 

Walnut and Indiana Pond 
(IHSS 142 12) II 
Old Outfall (IHSS 143) 

Triangle Area (IHSS 165) 

Trench C (IHSS 166 3) 

North Area Spray Field 
(IHSS 167 1) 

Former South Area Spray Field 
(F167 3) 

East Area Spray Field (IHSS 
216 1) 

I I I 

Surface UHSU 

water 

Subsurface 

I I I I 

-- I -- I x I x 1 x 
I I I I 

-- 1 -- I x I x I x 

-- I - - l x l x I x  
x I x I -- I x I -- 

X I X I - - I - - I - -  

-- I x  I -- I x  I -- 

-- I x  I -- I x  I -- 

NOTES 

b' Sedments mcludes both ponds and stream beds 
"X" mdrcates that the envuomental media was sampled durlng the RFURI 
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cells without "Xs" represent the IHSS media not suspected to be contammated These IHSS media 
are therefore not mcluded in developing C/RAOs and remediation targets for OU6 

The COCs identified for groundwater are based on OU6 RFI/RI analytical results for the 
upper hydrostratigraphc urut (UHSU) which mcludes both the Rocky Flats Alluvium and the 
No 1 Sandstone lithologic umts Although the capability of the UHSU aquifer to produce a 
sufficient quantity of groundwater for domestic use is questionable, the residential use exposure 
scenario was used as the basis for developing C/RAOs and remediation targets If the results of 
the OU6 RFVRI mdicate that UHSU aquifer cannot support a water supply well for domestic use 
within OU6, more appropriate exposure scenarios may be evaluated 

1 

Ths  Techcal  Memorandum recommends No Further Action for IHSSs where all of the 
COC concentrations for each environmental medium are below the selected remediation targets 
To assist with determmng whch IHSSs are candidates for a No Further Action recommendation, 
hstorical release mformation and RFI/RI charactenzation results were evaluated on an IHSS-by- 
IHSS basis The COCs identified for each envlronmental medium and IHSS-specific 
characternation information are further addressed 111 the subsections that follow Additional 
information regarding the OU6 IHSSs can be found m the Phase I RFI/RI Workplan for OU6 - 
Walnut Creek Pnonty Drainage (EG&G, 1992) and l%e Histoncal Release Report (DOE, 1992) 
Brief descriptions and historical summaries for each IHSS are provided in Appendm A 1 

Cause and effect relationshps between potential sources of contammation and the COCs 
detected in the IHSS media have not been verified As such, the cause/effect relationshps 
presented in this section and Appendm A are based on the best currently available mformation 
Descriptions of these potential contaminant sources are being provided to ensure that they are 
properly considered when establishmg C/RAOs and developmg remedial alternatives For 
example, remediation of a known or suspected contarmnant source may need to be conducted prior 
to remediatmg OU6 to prevent recontamination of remediated areas Cause and effect 
relationshps are bemg further evaluated as part of the WRI The discussions presented 111 tlus 
Techcal  Memorandum are not intended to preclude other conclusions bemg developed for the 
RF1iR.I report 

2.2.1 Surface Soil 

The OU6 surface sods are defined as the top two mches of each IHSS sampled for surface 
soils within OU6 Those IHSSs with suspected surface soil contarmnation have been sampled 
under the RFI/RI for OU6 Surface soils not charactenzed as part of the RFI/FU are not suspected 
to be contarmnated The COCs for the OU6 surface soil include antlmonv. silver. vanadium, 

I 
I 

_ -  

C \ P R 0 J E ~ \ 7 2 2 4 6 3 \ 0 0 6 l T M  I\REVB\TM 1006B DOC I 



I 
I 
I 
1 
I 
I 
I 
D 
1 
I 
I 
I 
I 
I 
1 
8 
I 
I 
I 

~ ~ ~ ~~ ~ ~~ 

Techcal  Memorandum No 1 Document Number RF/ER-95-00 15 
Corrective/Remedial Action Objectives Section Background 

February, 1995 Orgarmation ER OU 5, 6, & 7 Closures 
Revision B - Draft Page 2-8 

zinc, americium-241 , and plutomum-239/240 Table 2-3 summarlzes the occurrence of OU6 
surface soil COCs by IHSS 111 which they were detected 

Based on the Fznal Hzstoncal Release Report (DOE, 1992), it is inferred that the COCs 
detected 111 OU6 surface soil may be the result of 

Contamnant migration from the 903 Pad Drum Storage Site, 
A h-contammated sludge spill at the Sludge Dispersal Area, 
Discharge of waste waters (1 e , Budding 771 laundry effluent, analytical 
laboratory and radiography sink wastes) at the 771 Outfall, 
Wmd blown salts from the Solar Evaporation Ponds, 
Lealung drums once present at the Triangle Area, 
Possible disposal at the trenches south of the present OU7 landfill, 
Excavated Pond B-2 sedunents and sod from the Building 774, once placed at the 
soil dump area, and/or 
OU7 landfill leachate whch was sprayed onto the ground 

2.2.2 Subsurface Soil 

The OU6 subsurface soils are defined as all sods deeper than two mches for each IHSS 
sampled for subsurface sod withu? OU6 The COCs for the OU6 subsurface soil mclude barium, 
benzo(a)pyrene, benzo(b)fluoranthene, methylene chlonde , americium-241, plutomum-239/240, 
uramum-233/234, and uramum-238 Table 2-4 summarlzes the occurrence of OU6 subsurface 
soil COCs by the IHSS m which they were detected 

Based on the Final Historical Release Report (DOE, 1992), it is inferred that the COCs 
detected in the OU6 subsurface soil may be the result of 

e 

0 

0 

0 

0 

Contammnt mgration from the Pucontaminated sludge spill at the Sludge 
Dispersal Area, 
Discharge of waste waters at the 771 Outfall, 
Leakmg drums once present at the Triangle Area, 
Possible disposal at the trenches south of the present landfill, and/or 
Infiltration of the leachate at the Landfill Spray Fields 

The potential exposure pathway evaluated m t€us Techtllcal Memorandum is for the 
exposure of a construction worker to subsurface soils In addition to t€us exposure pathway, the 
potential for migration of VOCs from the Triangle Area (IHSS 165) subsurface soils rnto onsite 
buddlngs IS also berng modelled withm the W R I  However, sod gas measurements taken form 
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the Triangle Area does not rndicate that the subsurface sods is a source of potential contarmnants 
to the groundwater If VOC rmgration is deterrmned to be a potential concern, this pathway will 
be appropriately mcorporated into the selected remedial alternative 

2.2.3 Pond and Stream Sediment 

The OU6 sedments consist of material deposited withm stream beds and retention ponds 
Potential pond and stream sedment contammation are restricted to IHSSs 142 1 through 142 9, 
142 12 and the Walnut Creek stream beds for OU6 Background concentrations for pond 
sediments were calculated mdependently of background concentrations for stream sedrments as 
presented in the Final Background Geochemical Characterization Report (DOE, 1993) The 
identification of COCs for pond and stream sedunents were also developed independently As 
such, pond and stream sedments are evaluated separately in thls Techcal  Memorandum 

Table 2-5 summarues the occurrence of pond and stream sedment COCs by the IHSS 111 
which they were detected Pond sedment COCs include antmony, Aroclor-1254, 
benzo(a)pyrene, benzo@)fluoranthene, bis(2-ethylhexyl)phthalate, silver, vanadium, zinc, 
americium-24 1, and plutomum-239/240 Stream sedrment COCs mclude benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, cobalt, mdeno(l,2,3-cd)pyrene, strontium, vanadium, zmc, 
americium-241, and plutomum-239/240 

Based on the Frnal Hrstorzcal Release Report (DOE, 1992), it is inferred that the COCs 
detected in sedments at OU6 may be the result of 

e 

e 

e 

Discharge of Buildmg 995 san~tary waste water treatment plant effluent, 
Discharge of evaporator condensate and untreated process waste from Building 
774, and/or 
Discharge of untreated laundry waste water from Buildings 442, 771, 778, and 
881, 

Runoff from the industrial area may also be a source of COCs detected m the OU6 
sedments 

2.2.4 Upper Hydrostratigraphic Unit Groundwater 

Within OU6, the UHSU IS comprised of variably- and, seasonally-saturated portions of 
the unconsolidated surficial deposits (Rocky Flats Alluvium and Colluvium) and the Arapahoe 
Formation No 4 Sandstone, whch may be hydraulically connected to the saturated surficial 
deposits, and underlymg weathered clay stone of the Arapahoe Formation Groundwater flow 
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within the UHSU at OU6 is generally to the east toward topographic lows Flow dlrection is 
expected to vary locally near each surface mpoundment due to recharge from each pond and by 
the removal of the alluvial sedments in tlus area durmg pond construction 

The UHSU m OU6 is subdivided mto s x  groundwater areas as shown on Figure 2-2 The 
boundaries of the groundwater areas are based on the variable or seasonal occurrence of 
groundwater m OU6 and represent isolated areas of recharge and groundwater flow among the 
various IHSSs at OU6 Results from the Phase I RFI/RI mvestigation have mdicated that 
chermcals detected m the groundwater at OU6 are lrmrted to the UHSU and to previously 
identified groundwater areas Characteruation of groundwater adjacent to IHSS 156 2 (Soil 
Dump Area), MSS 167 1 (North Area Spray Field), and IHSS 216 1 (East Area Spray Field) was 
not mcluded as part of the RFI/RI Work Plan, either UHSU groundwater is not present m these 
areas or is not suspected to be mpacted As such, these IHSSs are not listed m Table 2-2 as part 
of the groundwater medium 

The COCs for the OU6 groundwater mclude chloroform, methylene chloride, mtrate, 
tetrachloroethene, trichloroethene, vinyl chloride, americium-241, plutomum-239/240, and 
radium-226 Although vmyl chloride was detected at only 1 well (Well #3568), it was detected 
at a relatively hgh concentration (860 ,ug/L) Vmyl chloride was identified as a special case COC 
since it is considered to be hlghly toxic Table 2-6 presents these COCs as detected in various 
groundwater areas across OU6 

Based on potential contarmnant sources and releases presented m the Fznal Hzstoncal 
Release Report (DOE, 1992), the potential sources of the chemcals detected in UHSU 
groundwater at OU6 is mferred to be the result of contarmnant rmgration from upgradient sources 
(1 e , mtrate seepage from the solar evaporation ponds area and possible releases from Buildmg 
774) The chemicals detected in the groundwater in the vicmty of IHSSs 166 1, 166 2, 166 3 
and 167 3 may be the result of leachate mgration from the upgradient OU7 landfill or the OUlO 
Property Utillzation and Disposal yard 

2.2.5 Surface Water 

Surface water m OU6 is restricted to IHSSs associated with the Walnut Creek dramage 
basin including North and South Walnut Creeks, and No Name Gulch These three forks of 
Walnut Creek converge m the buffer zone and flow to the east The natural dramage of both 
North and South Walnut Creeks has been modified m the OU6 area by the construction of several 
retention ponds (1 e , IHSSs 142 1 through 142 9, and 142 12) Surface water samples were 
collected from inlets, spillways, the deepest part of each pond, and at random locations withm 
each pond at OU6 
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The COCs for the OU6 surface water include acetone, chloroform, 1,2-dichloroethene, 
methylene chlonde, and trichloroethene These orgamc compounds were detected at low levels 
111 surface water at OU6 Table 2-7 sUIllIllilZlZes the occurrence of these COCs by MSS in whlch 
they were detected 

Based on potential contarmnant sources and releases presented in the Fznal Hzstoncal 
Release Report (DOE, 1992), the orgamc chermcals detected in OU6 surface water are mferred 
to be the result of discharges from the Budding 995 samtary waste water treatment plant, and 
possibly storm water runoff from the industrial area 
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Organnation 

3.0 CORRECTIVE/REMEDIAL ACTION OBJECTIVES FOR OU6 

The IAG requlres that an appropriate range of C/RAOs be established to screen and 
evaluate corrective/remedial alternatives The C/RAOs are, at a rmnunum, to be developed to 
ensure protection of human health and the envlronment These objectives shall specify the 
contammints and media of mterest, exposure pathways, and acceptable levels or ranges of levels 
for each exposure route 

The correctwe action objectives were identified to ensure that applicable RCRA hazardous 
waste management requlrements are properly considered during development of the CMWFS 
For those remediation wastes d e t e m e d  to be hazardous, proper management will be 
incorporated mto mplementation of the selected remedial alternative 

The remedial action objectives were identified to ensure that applicable Comprehensive 
Envlronmental Response, Compensation, and Liability Act (CERCLA) cleanup requlrernents are 
properly considered Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA (EPA, 1988) discusses development of remedial action objectives and PRGs 
Remedial action objectives are chemcal- and medium-specific goals for protectmg human health 
and the envlroment In developmg appropriate remedial action objectives, the EPA guidance 
document states that "objectives should be as specific as possible, but not so specific that the range 
of alternatives that can be developed is unduly lmted 'I The guidance also specifies that m order 
to quantify remedial action objectives, prelmmry remediation goals are to be developed that 
identify an acceptable target contammnt level or range of levels for each exposure route of 
concern 

The combmed consideraoon of RCRA corrective and CERCLA remedlal action objecfives 
wlll ensure mtegration of these two envlronmental protection programs and thew mplementation 
mto the remediation efforts for OU6 The media-specific C/RAOs that have been identified for 
OU6 are listed below 

0 Remediate contammated surface and/or subsurface soils to non-zero chemcal- 
specific ARARs/TBCs, as appropriate In the absence of chemcal-specific 
ARARs/TBCs, prevent exposure to contammated surface and/or subsurface soils 
that would result m a total excess cancer risk greater than 10-4 to loa or a hazard 
mdex of  greater than 1 for noncarcmogens 

a Remediate contammated pond and/or stream sedlments to non-zero chemical- 
specific ARARs/TBCs, as appropriate In the absence of chemcal-specific 
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ARARs/TBCs, prevent exposure to contammated pond and/or stream sedunents 
that would result in a total excess cancer risk greater than 10" to or a hazard 
mdex of greater than 1 for noncarcinogens 

Remediate the groundwater aquifer (e g , UHSU) to non-zero chemcal-specific 
ARARS/TBCs, as appropnate In the absence of chemcal-specific ARARs/TBCs, 
prevent exposure to contammated groundwater that would result in a total excess 
cancer risk of greater than lo4 to loa or a hazard mdex greater than 1 for 
noncarcmogens 

Provide source controls to prevent migration of contarmnants that would result in 
groundwater contamination 111 excess of the selected remediation targets for 
groundwater 

Remediate the surface water to non-zero chemcal-specific ARARs/TBCs, as 
appropriate In the absence of chemcal-specific ARAFWTBCs, prevent exposure 
to contammated surface water that would result m a total excess cancer nsk of 
greater than 10" to or a hazard mdex greater than 1 for noncarcinogens 

Select a remedial alternative that elrrmnates potential exposure to envlronmental 
receptors and that rmflltTllzes potential lmpacts to envlronmental receptors durmg 
mplementation Smce the ERA has not yet been completed, it is assumed for the 
purpose of this Tecbcal Memorandum envlronmental receptors wlll be adequately 
protected based on acluevmg the C M O S  established for the protection of human 
health 

The OU6 C/RAOs were developed using appropriate regulatory guidelmes (EPA, 1988) 
and the NCP, and by considermg both programmatic and OU6-specific human health exposure 
pathways, and the fate of identified COCs (see Section 4 0 of th~s Techcal  Memorandum) 
Should the BRA (e g , HHRA or the ERA for Walnut Creek dramage basm) identify additional 
exposure pathways not addressed, the C/RAOs will be revised accordmgly and mcorporated as 
part of the CMS/FS The above C/RAOs are not mtended to establish cleanup levels whlch are 
below background or analytical detection levels, or whch cannot be aclueved through the 
application of current technologies In addition to considermg the techcal  feasibllity of 
achievmg the selected remediation targets, remedial alternatives will be developed and selected 
on the basis of their cost-effectiveness If necessary, CERCLA waivers or other regulatory- 
provided variances will be sought when unreasonable remediation targets are requlred to be 
established 
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4.0 REMEDIATION TARGETS FOR OU6 

This section identifies the remediation targets that have been selected for each OU6 
environmental media The selected remediation targets will form the basis for developing and 
evaluatmg remedial technologies and alternatives for OU6 Although parts of the RFI/RI yet to 
be completed may influence the selection of final remediation goals for OU6, the establishment 
of remediation targets will allow the CMS/FS to proceed The remediation targets may need to 
be modified as the CMS/FS progresses Fmal remediation goals that are mutually agreeable to 
the participating agencies (1 e , DOE, EPA, and CDPHE) will be identified III the Record of 
Decision (ROD) for OU6 A brief description of the mformation sources considered in selectmg 
the remediation targets for OU6 are described 111 Section 4 1 The specific mformation used and 
the rationale for selectmg the remediation targets for each OU6 envlronmental media (e g , surface 
sods, subsurface sods, sedments, groundwater, and surface water) are discussed 111 Sections 4 2 
through 4 6 

4.1 Resources for Identifying Potential Remediation Targets 

The NCP and EPA's RI/FS guidance documents require the establishment of PRGs that 
specify the degree of cleanup the remedial action must aclueve to protect human health and the 
envlronment PRGs are envlronmental media- and contammant-specific values developed on the 
basis of chermcal-specific ARARs, site-specific risk-related factors, and other readrly available 
mformation For known or suspected carcmogens, the carcmogemc risk level is to be used 
as the pomt of departure for determmng remediation goals for remedial alternatives when ARARs 
are not available or are not sufficiently protectwe of human health and the envuonment [40 CFR 
300 430(e)(Z)((i)(A)(2)] Ths subsection descnbes the resources that were considered III selectmg 
the remediation targets for OU6 These resources include background chermcal concentrations, 
potential chemical-specific AR4Rs/TBCs, programmatic risk-based PRGs, and other readily 
avadable mformation (e g , background concentrations, rmnrmum analytical detection llmits, and 
cleanup standards mvoked at other sites m the State of Colorado) 

4.1.1 Chemical-Specific ARARs 

The DOE is responsible for identifying those promulgated standards, requlrements, 
criteria, or lmtations (1 e , U s )  to be met during mplementation of the selected remedy 
AppZzcabZe requlrements are those cleanup standards, standards of control, and other substantive 
requirements, criteria, or Imitations promulgated under Federal environmental, or State 
environmental or facility siting laws that specifically address a hazardous substance, pollutant, 
contammant, remedial action, location, or other circumstance at a CERCLA site Relevant and 
Appropnate requlrements are those cleanup standards, standards of control, and other substantive 
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requirements, criteria, or llmitations promulgated under Federal environmental, or State 
environmental or facility siting laws that, while not "applicable" to a hazardous substance, 
pollutant, contarmnant, remedial action, location, or other circumstance at a CERCLA site, 
address problems or situations sufficiently slmilar to those encountered at the CERCLA site that 
their use is well suited to the particular site Only State standards that are promulgated and 
identified in a tmely manner by the State, and are more stringent than Federal requirements 
qualify as ARARs For purposes of identification and notification of State standards, the term 
"promulgated" means that the standards are of general applicability and are legally enforceable 

In addition to ARARS, other non-promulgated advisories, criteria, or guidance documents 
(e g , TBCs) are evaluate along with potential ARARs TBCs are not legally bmdmg, and do not 
have the status as potential ARARs Although the use of TBCs is discretionary, TBCs can be 
used, 111 the absence of ARARs or where ARARS are not considered to be sufficiently protective 
to develop the remediation targets for OU6 

This Techca l  Memorandum only addresses the identification of potential chemical- 
specific ARARs/TBCs for the purpose of developing remediation targets for the OU6 COCs 
Action- and location-specific ARARs will be addressed durmg the uutial screemng of remedial 
alternatives for OU6 and will be presented as part of the CMS/FS for OU6 Chemical-specific 
ARARs are health- or risk-based numerical values that establish the acceptable amount or 
concentration of a compound that may be found m or discharged to the ambient envlronment (e g , 
air emissions or waste water discharges) Chemical-specific ARARs may also include 
methodologies whlch, when applied to site-specific conditions, result m the establishment of 
numerical values that are protective of human health and/or the envlronment The potential 
chemcal-specific ARARs/TBCs presented in h s  Techcal Memorandum are consistent with the 
ARAR identification process contained in the Draft Master List of Potential Federal and State 
A M s  for the Rocky Flats Environmental Technology Site (DOE, 1994c) and subsequent 
discussions held between DOE, EPA, and CDPHE 

4.1.2 Risk-Based Preliminary Remediation Goals 

When potential chemical-specific ARARS are not available or are not considered 
sufficiently protective because of the presence of multiple contarmnants or multiple exposure 
pathways, calculated risk-based values can be used to establish contarmnant levels that are 
considered to be protective of human health As previously discussed, the risk characteruation 
components of the BRA have not been finallzed for OU6 Potential exposure routes and receptors 
to be used 111 the HHRA for OU6 are currently bemg refined In addition, the ecological COCs, 
receptors, and exposure pathways are bemg evaluated to deterrmne measures that may be requlred 
to adequately protect the envlronment 
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In an effort to proceed with the CMS/FS for OU6, programmatic exposure pathways were 
developed for human health exposures and used in calculating risk-based PRGs Table 4-1 
surnmarlzes the programmatic exposure routes and human receptors These programmatic 
exposure pathways mclude viable exposure routes that will most llkely be addressed 111 the "RA 
for OU6 Should the HHRA identify additional exposure pathways not programmatically 
addressed, the requlred changes will be incorporated during development of the CMS/FS The 
methodology and equations used to calculate the programmatic risk-based PRGs are presented m 
Programmatic Risk-Based Preliminary Remediation Goals (DOE, 1995) Smce environmental 
media considered for calculatmg the programmatic risk-based PRGs does not include sedlments, 
an OU6-specific exposure scenario was developed to address potential exposure to contammated 
sedments based on recreational use of the streams and ponds by onsite residents Details 
regardmg thls sedment exposure pathway are presented in Section 4 4 3 of th~s Techcal  
Memorandum 

EPA's h s k  Assessment Council states that all risk assessments are to be based on two 
different exposure levels whch mclude the reasonable maxunum exposure @ME) and the central 
tendency (CT) As such, risk-based PRGs were calculated usmg both the RME and CT exposure 
levels The NCP requlres sites to be remediated so that the lifetune risk to an individual is 
between lW to 10-6 for known or suspected carcmogens As such, the RME and CT risk-based 
PRGs for carcmogens were calculated by settmg the carcmogemc target risk level at lo4 to be 
consistent with the NCP A target risk level of lod means an mdividual has a one-m-one-mllion 
probabllity of developmg cancer over a lifetune as a result of an assumed exposure to a specific 
contaminant This risk is additional to the probability of an individual developmg cancer from 
other factors such as those associated with heredity or lifestyle 

Smlarly, the RME and CT risk-based PRGs for systemc toxicants (e g , noncarcmogens) 
were calculated by settmg the hazard quotient at one for each contarmnant m accordance with the 
NCP A hazard quotient is the ratio of a smgle substance exposure level of a contarmnant over 
a specified period to the reference dose for that chemcal The reference dose represents an 
estunate of an exposure level for the human population, mcluding sensitive subpopulations, that 
is llkely to be without appreciable deleterious effects durmg a lifetune Where a COC e h b i t s  
both carcmogemc and non-carcmogeruc properties, the more conservative (e g , lower) RME risk- 
based PRG was considered 111 the selection of the remediation target 

The mtent of providlng both RME and CT risk-based PRGs is to deterrmne the sensitivity 
of contarmnant concentrations with respect to risk EPA guidance states that for decision-malung 
purposes m the Superfund Program, the RME exposure level should be used to estunate risk and 
the CT exposure level is presented for comparative purposes only @PA, 1992) In keepmg with 
this guidance, the more conservative RME risk-based PRGs were considered 111 establishmg an 

C \PROIECIS\722463\OU6\TM 1 \REVB\TM 1 OU6B DOC 



I 
I 

I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 

I 1 

w 

I ,  

M 

I i3 

CA 
e, 
M a 
3 
d 
9 
Y 
rA 

U 9 
Y 
0 3 



11 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 

~ ~- 

Techcal  Memorandum No 1 Document Number RF/ER-95-00 15 
Corrective/Remedial Action Objectives Section Remediation Targets for OU6 

February, 1995 Orgamzation ER OU 5, 6, & 7 Closures 
Revision B - Draft Page 4-5 

appropriate remediation target for each OU6 COC and will also be used in the subsequent 
screemng of remedial alternatives The RME and CT risk-based PRGs provide a range of cleanup 
values m assessmg potential remediation technologies During the detailed analysis of remedial 
action alternatives the CT risk-based PRGs will be considered m conjunction with the RME risk- 
based PRGs to assess the cost-effectiveness versus risk reduction of the various remedial 
alternatives 

Appendlx B contams a summary of the RME and CT exposure factors used to calculate 
the risk-based PRGs for this Techmcal Memorandum It should be noted that Appendix B 
contains RME and CT exposure factors for a gravel mlne worker scenario T h s  exposure 
scenario was deemed to be inappropriate for OU6 due to the lmted presence of exploitable 
quantities of mnable materials (See Section 4 2 3 of thls Techmcal Memorandum) 

Chemcal-specific toxicity mformation used to calculate both the RME and CT risk-based 
PRGs for the OU6 COCs are summarlzed in Appendlx C The toxicity mformation used to 
calculate the risk-based PRGs for radionuclides are based on the inclusion of daughter products 
where appropriate (e g , urmum-238) Smce the plutomum-239 and -240, and urmurn-233 and 
-234 isotopes are reported as a single analyte (I e , plutomum-239/240 and urmum-233/234, 
respectively), the reported risk-based PRG value is the lowest of the carcmogen or noncarcmogen 
risk-based PRG value calculated for the respective isotopes Using the lowest value is the most 
conservative approach m establishmg remediation targets for these radionuclides Based upon the 
stream averages of plutomum isotopes historically processed for weapons reserve, over 99 5% 
of the total plutomum from production operations can be measured as plutomum-239/240 

4.1.3 Other Reably Available Information 

Other mformation such as background concentrations, rmnunum analytical detection l m t s  , 
existmg NPDES penrutted effluent discharge l m t s  for Walnut Creek, and cleanup standards that 
have been determmed to be protective at other remediation sites were also considered 111 
establishmg the OU6 remediation targets These other factors were used to verify that chemical- 
specific AF2ARs and/or calculated risk-based levels are achievable and reasonable 

The background concentration mformation, as summarlzed ln Techmcal Memorandum 
No 4 for OU6 (DOE, 1994a), was obtamed from the Final Background Geochemical 
Churacterzzation Report (DOE, 1993) and background surface sod samples collected 111 the Rock 
Creek Area durmg the 1991 OU1 Phase III mvestigation and the 1993 OU2 Phase II mvestigation 
The upper tolerance l m t  (UTL) of background data calculated at the 99 percent confidence level 
is presented as the background concentration for each COC identified for each media The 
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background concentration information was used to ensure that a remediation target was not 
selected whxh was below background levels and was therefore not achievable 

In addition to background concentrations, the m m u m  analytical detection lmit was 
considered to ensure that achlevmg the selected remediation target can be verified usmg standard 
analytical methods The rrrrmmum analytical detection l m t  was selected as the remediation target 
where other ARARs/TBCs and/or risk-based remediation goals are less than the detection lmit 
The rrrrmmum analytical detection l m t s  were obtamed from General Radiochemistry and Routine 
Analytical Services Protocol (GRRASP), Part A,  General Analytical Services Protocol (GASP), 
Organics, Inorganics, Water Quality Parameters, Biochemistry, Biota - Statement of Work 
(EG&G, 1991) and General Radiochemistry and Routme Analytical Services Protocol (GRRASP), 
Part B, Radioanalytical Services Protocol (RASP) - Statement of Work (EG&G, 1991a) 

Cleanup standards that were adopted at other remediation sites were derived from 
reviewmg available RODs for CERCLA remedial actions undertaken at sites withm the borders 
of Colorado An electromc search of EPA's RODS database was performed to obtam a list of 
Colorado sites where sod remediation was specified The database was also used to select RODs 
whch address the COCs germane to OU6 The cleanup standards established m these previously 
issued RODs were not selected as the remediation target Instead, they were used to provide an 
indication of the acceptability and reasonableness of the selected remediation target The 
previously established cleanup standards were e l m t e d  from consideration m case where the 
basis for the cleanup standard could not be determmed, when the cleanup standard was not 
reasonable, or was not pertinent to OU6 

Fmally, the discharge Imtations contamed 111 the NPDES p e m t  for the protection of the 
water quality classification of Walnut Creek was also considered m selectmg the remediation 
targets for the OU6 surface waters Smce the protection of surface water classifications is to be 
factored into the establishment of NPDES p e m t  lmtations, the discharge Imitations were 
considered 111 the selection of remediation targets for those chemicals whch are specifically 
identified 111 the p e m t  

4.2 Surface Soils 

Table 4-2 presents the background concentrations, rmnrmum analytical detection l m t s ,  
potential chemcal-specific ARARs/TBCs, programmatic risk-based PRGs, and cleanup standards 
established at other Colorado remediation sites that were considered m settmg the remediation 
target for each OU6 surface soil COC The followmg subsections provide additional details 
regardmg the source and methods used to identify and select the remediation targets 
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4.2.1 Background Concentrabons 

The background concentrations for surface soils were obtamed from background surface 
soil samples collected m the Rock Creek Area durmg the 1991 OU1 Phase III mvestigation and 
the 1993 OU2 Phase I1 mvestigation as presented m Techcal  Memorandum No 4 for OU6 
(DOE, 1994a) 

4.2.2 Potential Chemical-Specific ARARs/TBCs 

Federal and State chermcal-specific ARARs, whlch establish levels of protection 111 surface 
soils, were not identified for the OU6 COCs For radionuclides, DOE Order 5400 5 ,  Radzatzon 
Protection of the Public and the Environment, (DOE, 1990) is considered a TBC for estabhshmg 
residual radioactivity levels m surface soils Thls DOE Order restricts the offsite radiation dose 
to members of the public to 100 mrem effective dose equivalent per year The programmatlc risk- 
based PRG equation for an onsite office worker and the RME exposure factors were used to 
calculate residual radionuclide concentrations m sods The concentrations presented m Table 4-2 
in the TBC column for the radionuclides (americium-241 and plutomum-239/240) equate to an 
individual effective dose equivalent of 100 mrem per year to an exposed office worker The 
contribution of multiple radionuclides to the effective dose equivalent for a specific exposure 
scenario wlll be addressed before the final remediation goals are established The provisions of 
DOE Order 5400 5 are currently rn the process of bemg promulgated as 10 CFR 834 The annual 
effective dose l m t  of 100 mrem is considered a TBC untd promulgation of 10 CFR 834, at whch 
tune this dose l m t  will be considered an ARAR 

Nuclear Regulatory Comssion (NRC) standards for radionuclides are not considered to 
be potential ARARs at RFETS NRC standards are not applicable smce DOE is exempt from 
NRC regulations Furthermore, NRC standards are not considered to be appropriate smce the 
DOE is requlred to and has established radiation protection standards for offsite members of the 
public pursuant to DOE Order 5400 5 whlch is currently m the process of bemg promulgated as 
10 CFR 834 

4.2.3 Programmatic Risk-Based Preliminary Remediation Goals 

The potentlal future receptors considered for calculatrng the programmatic risk-based PRGs 
for surface soil mclude onsite residents, office workers, and ecological researchers The exposure 
pathways considered for each of the hypothetical future receptors encompass dlrect ingestion of 
soils, inhalation of particulates, and external radiation exposure Several of the programmatic 
risk-based PRGs calculated for zmc exceeded the soil saturation l m t  (e g , greater than 100% 
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by weight m the soil matrix) As such, these programmatic risk-based PRG values are reported 
as 'I > 1 OOe + 06" in Table 4-2 

4.2.4 Cleanup Standards at Other Colorado Sites 

Two RODs for CERCLA sites located m Colorado were identified that contamed reference 
to at least one of the OU6 surface soil COCs the Woodbury Chemcal Site and the Martm 
Marietta, Denver Aerospace Site It should be noted that there was no distmction m the RODs 
for cleanup standards for surface and subsurface soils As such, comparing the cleanup values 
from the RODs for soils contamed in Table 4-2 agamt the programmatic risk-based PRGs 
calculated specifically for surface soils may not be appropriate 

The 1986 ROD for the Woodbury Chemical Site contamed an action level range for zinc 
m soil established at a lo4 risk factor However, it is unclear how the 80 mgkg cleanup standard 
is based on a carcmogemc risk factor smce zmc is not a carcmogen As such, the zmc action level 
for the Woodbury Chemical Site was not considered to be germane to OU6 

The 1990 ROD for the Martm Marietta, Denver Aerospace Site contamed an action level 
for silver in soil based upon RCRA Toxicity Characteristic determination and background 
concentrations The cleanup standard for silver presented in the Martin Marietta ROD is based 
on meetmg the Land Disposal Restriction (LDR) treatment standard for RCRA hazardous waste 
specified m 40 CFX 268 Smce the LDR cleanup standard is for the leachate extract of the treated 
soils (e g , Toxic Characteristic Leachmg Procedure), it is not directly comparable to the 
background concentrations and programmatic risk-based PRGs (whch are based on total 
concentrations) listed m Table 4-2 

4.2.5 Selection of Remediation Targets for Surface Soils 

The selected remediation targets for the OU6 surface soil COCs are presented on Table 
4-2 The remediation targets for antlmony, sllver, vanadium, and zmc are based on the calculated 
programmatic risk-based PRGs for an office worker scenario utilmng RME exposure factors smce 
corresponding ARARs/TBCs are not available for these OU6 surface soil COCs Although the 
remediation targets are based on exposures to potential office workers, decisions regarding the 
future land use for WETS have not been finallzed However, the DOE Rocky Flats Field Office 
Future Site Use Workmg Group is expected to recommend onsite residential use should be 
eliminated from the future land use plan (see meetmg mmutes, 12/8/94) As such, the office 
worker scenario was chosen smce it best represents the most conservative non-residential exposure 
scenario that is llkely to occur at the WETS 
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The selected remediation targets for americium-24 1 and plutomum-239/240 are based on 
the calculated residual radioactivity levels conformmg to the 100 mrem per year radiation dose 
standard contamed in DOE Order 5400 5 Tlus TBC level was selected over other calculated 
programmatic risk-based PRGs since the NCP requires, in most cases, that ARARs or other 
available mformation be preferentially selected over risk-based PRGs as final remediation goals 
As discussed m Section 4 2 2 of th~s Techcal Memorandum, the residual radioactivity levels are 
based on an office worker scenario which is consistent with the RME programmatic risk-based 
PRGs selected for the other OU6 surface soil COCs 

The cleanup standards established at other Colorado National Priorities List (NPL) sites 
were considered only to verify that the selected remediation target is consistent with previously 
approved RODS The selected remediation targets do not appear to be consistent with other 
Colorado ROD cleanup levels As discussed m Section 4 2 4 of tlus Techmcal Memorandum, the 
cleanup standards established at the other Colorado sites are based on criteria that is different from 
that bemg used for developmg the OU6 remediation targets As such, the other NPL site cleanup 
standards were deemed to be inappropriate for comparison purposes 

All of the selected remediation targets are greater than the correspondmg background 
concentrations and m u m  analytical detection l m t s  As such, the selected remediation targets 
for OU6 surface soils are deemed to be reasonable and achievable 

4.3 Subsurface Soils 

Table 4-3 presents the background concentrations, minunum analytical detection l m t s ,  
potential chermcal-specific ARARs/TBCs, programmatic risk-based PRGs, and cleanup standards 
established at other Colorado remediation sites that were considered m settmg a remediation target 
for each OU6 subsurface soil COC The following subsections provide additional details 
regardmg the source and/or methods used to identify and select the remediation targets 

4.3.1 Background Concentrations 

Background sampling was not conducted for orgamc compounds, as such, background 
concentrations for all orgmc compounds are assumed to be zero However, it is recogwed that 
some of the compounds detected m the subsurface soils may be the result of other human-made, 
non-MSS sources 
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4.3.2 Potential Chemical-Specific ARARs/TBCs 

Federal or State chemical-specific ARARs were not identified as potential remediation 
targets for the OU6 subsurface soil COCs For radionuclides, DOE Order 5400 5, Radzatzon 
Protectzon of the Publzc and the Environment, (DOE, 1990) is considered a TBC for establishmg 
residual radioactivity levels m subsurface soils The concentrations presented in Table 4-3 in the 
TBC column for the radionuclides (americium-241 and plutomum-239/240) equate to an mdividual 
effective dose equivalent of 100 mrem per year based on the construction worker exposure 
scenario The contribution of multiple radionuclides to the effective dose equivalent for thls 
exposure scenario will be addressed before the final remediation goals are established The 
provisions of DOE Order 5400 5 are currently in the process of being promulgated as 10 CFR 
834 Once promulgated, the dose l m t  of 100 mrem will be considered an ARAR 

NRC standards for radionuclides are not considered to be potential ARARs at WETS 
NRC standards are not applicable since DOE is exempt from NRC regulations Furthermore, 
NRC standards are not considered to be appropriate smce the DOE requlred to and has establlshed 
radiation protection standards for offsite members of the public pursuant to DOE Order 5400 5 
which is currently in the process of being promulgated as 10 CFR 834 

4.3.3 Programmatic Rsk-Based Preliminary Remediation Goals 

The potential future receptor considered for calculatmg the programmatic nsk-based PRGs 
for subsurface soil was construction workers assurmng that the prunary risk is due to drrect 
ingestion of soils, inhalation of particulates, inhalation of VOCs and external exposure to 
radiation Risk-based PRGs for the gravel mme worker exposure scenario are not presented 
because the feasibility of mmng OU6 for commercial purposes is not considered viable (EG&G, 
1994) Review of the bormg logs indicates thls exposure scenario is mppropriate for OU6 due 
to the lmted  presence of exploitable quantities of rmnable materials Should gravel minmg be 
identified as a viable future land-use option for OU6, the remediation targets and remedial 
alternatives will be revised accordingly 

4.3.4 Cleanup Standards at Other Colorado Sites 

Two RODs for CERCLA sites located 111 Colorado were identified that contamed at least 
one of the OU6 subsurface soil COCs the Sand Creek Industrial Site and the Martm Mmetta 
Denver, Aerospace Site It was d e t e m e d  that cleanup standards for surface and subsurface soils 
were not routinely separated As such, comparing the cleanup values from the RODs for soils 
contained in Table 4-3 against the programmatic risk-based PRGs calculated specifically for 
subsurface soils may not be appropriate 
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The 1989 ROD for the Sand Creek Industrial Site included an action level for methylene 
chloride in soil based on the results of a soil-water leaching model and carcmogemc risk of loa 
for ingestion of groundwater As such, the methylene chloride action level is not directly 
comparable to the programmatic risk-based PRGs listed in Table 4-3 since the programmatic 
exposure scenarios do not include pathways to evaluate the migration of vadose zone 
contamination to groundwater 

The 1990 ROD for the Martin Marietta, Denver, Aerospace Site contained action levels 
for barium and benzo(a)pyrene, based upon RCRA Toxicity Characteristic detemnation and 
background concentrations The cleanup standard for barium and benzo(a)pyrene presented m the 
Martm Marietta ROD are based on a t tamg the RCRA hazardous waste LDR treatment standards 
specified in 40 CFR 268 Since the LDR cleanup standard for barium is based on the leachate 
extract of the treated soils (e g , Toxic Characteristic Leaching Procedure), it is not dlrectly 
comparable to the background concentrations and corresponding programmatic risk-based PRGs 
(which are based on total concentrations) listed in Table 4-3 The cleanup standard for 
benzo(a)pyrene is based on the non-waste water LDR treatment standard for U022 as listed m the 
Third Thlrd rule makmg dated January 31, 1991 (see 55 FR 3908) This treatment standard is 
given as a total concentration lmit and is based on usmg incmeration as the best available 
treatment technology The 8 2 mg/kg cleanup standard was considered to be inappropriate since 
the cleanup standard is not based on d e t e m m g  the risks resulting from the exposure to thls 
compound but rather the achevable results usmg a specified technology 

4.3.5 Selection of Remediation Targets for Subsurface Soils 

The selected remediation targets for the OU6 subsurface soil COCs are presented on Table 
4-3 The remediation targets for barium, benzo(a)pyrene, benzo(b)fluoranthene, and methylene 
chloride are based on the calculated programmatic risk-based PRGs for the construction worker 
scenario utllmng RME exposure factors The RME programmatic risk-based PRGs were selected 
since correspondmg ARARs/TBCs are not available for these OU6 subsurface soil COCs 

The selected remediation targets for americium-241, plutomum-239/240, urmum 233/234, 
and urmum-238 are based on the calculated residual radioactivity levels conforming to the 100 
mrem per year radiation dose standard contamed in DOE Order 5400 5 This TBC level was 
selected over other calculated programmatic risk-based PRGs since the NCP requires, m most 
cases, that ARARS or other available mformation be preferentially selected over risk-based PRGs 
as final remediation goals As discussed in Section 4 3 2 of this Techcal  Memorandum, the 
residual radioactivity levels are based on an construction worker scenario whch is consistent with 
the RME programmatic risk-based PRGs selected for the other OU6 subsurface soil COCs 
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The cleanup standards established at other Colorado NPL sites were considered only to 
verify that the selected remediation target is consistent with previously approved RODs Although 
several of the selected remediation targets are greater than the published ROD cleanup standards, 
a dlrect comparison of the values is not be appropriate smce there was no distmction m the RODs 
between surface and subsurface soil and/or the ROD cleanup standards are not based on risk 
related exposure pathways As such, cleanup standards established at other NPL sites were not 
considered to be pertinent to the OU6 remediation targets for subsurface soils 

All of the selected remediation targets are greater than the correspondmg background 
concentrations and m u m  analytical detection l m t s  As such, the selected remediation targets 
for OU6 subsurface soils are deemed to be reasonable and achievable 

4.4 Sedments 

Tables 4-4 and 4-5 present the background concentrations, minunum analytical detection 
limits, potential chemical-specific ARARsITBCs, OU-specific risk-based PRGs, and cleanup 
standards established at other Colorado remediation sites that were considered in settmg 
remediation targets for the OU6 pond sedment and stream sedment COCs The followmg 
subsections provide additional details regarding the source and/or methods used to identify and 
select the remediation targets 

4.4.1 Background Concentrations 

Seep and spring background data were used for comparison to pond sedments, because 
of the similarity in flow regme and residence tme between seeps and ponds For stream 
sediment, background data from stream beds were used The background concentration for 
Aroclor-1254 111 sedments was assumed to be zero smce PCBs were not part of the background 
characterlzation effort 

4.4.2 Potential Chemical-Specific ARARs/TBCs 

Federal and State chemical-specific ARARs/TBCs were not identified for the OU6 pond 
and stream sedment COCs with the exception of PCBs and radionuclides The management and 
disposal of PCB waste is regulated under the Toxic Substances Control Act (TSCA) The TSCA 
requirements for cleamng up PCB contaminated soils are presented m 40 CFR 761, Subpart G 
which is entitled PCB Spzll Cleanup Polzcy Th~s policy establishes cleanup cntena for spllls that 
occurred after May 4, 1987 DOE considers the PCB Spzll Cleanup Polzcy a TBC for establishmg 
remediation targets that are protective of human health and the envlronment at OU6 The Policy 
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states that spills involving 1 pound or more PCBs by weight in non-restricted areas to be 
remediated to 10 ppm PCBs by weight [See 40 CFR 761 125(c)(4)(v)] 

For radionuclides, DOE Order 5400 5, Radiation Protection of the Public and the 
Environment, (DOE, 1990) is considered a TBC for establishng residual radioactivity levels in 
sedments This DOE Order restricts the offsite radiation dose to members of the public to 100 
mrem effective dose equivalent per year The OU-specific PRG equations for the residential 
recreational use of the ponds (see Section 4 4 3) and the RME exposure factors were used to 
calculate residual radionuclide concentrations m sedments The concentrations presented m Table 
4-2 m the TBC column for the radionuclides (americium-241 and plutomum-239/240) equate to 
an individual effective dose equivalent of 100 mrem per year to an exposed resident The 
contribution of multiple radionuclides to the effective dose equivalent for a specific exposure 
scenario wdl be addressed before the final remediation goals are established The provisions of 
DOE Order 5400 5 are currently 111 the process of bemg promulgated as 10 CFR 834 The annual 
effective dose l m t  of 100 mrem is considered a TBC untd promulgation of 10 CFR 834, at whch 
tme this dose lmit will be considered an ARAR 

NRC standards for radionuclides are not considered to be potential ARARs at WETS 
NRC standards are not applicable since DOE is exempt from NRC regulations Furthermore, 
NRC standards are not considered to be appropriate smce the DOE requlred to and has established 
radiation protection standards for offsite members of the public pursuant to DOE Order 5400 5 
which is currently in the process of being promulgated as 10 CFR 834 

4.4.3 OU-Specific Risk-Based Preliminary Remediation Goals 

Exposure to sedments was not considered in the development of the programmatic risk- 
based PRGs for the WETS As such, an OU-specific exposure scenario was established It is 
assumed that the ponds will remam mtact and may be used by residents for recreational purposes 
The exposure pathways considered for the hypothetical exposure scenario mcludes dlrect mgestion 
of sedunent, inhalation of contammated particulates, and external radiation dose The equations 
presented m Appendlx D were used, in conjunction with the exposure factors and the chemcal- 
specific toxicity information presented 111 Appendices B and C, to calculate the RME and CT 
PRGs for the pond and stream sedunents presented in Tables 4-4 and 4-5 Several of the 
programmatic risk-based PRGs calculated for bis(2-ethylhexyl)phthalate, cobalt, strontium, and 
zinc exceeded the saturation l m t  (e g , greater than 100% by weight in the sedment matrix) 
As such, these programmatic risk-based PRG values are reported as " > 1 OOe+O6" m Tables 4-4 
and 4-5 
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4.4.4 Cleanup Standards at Other Colorado Sites 

Results of the RODs database search indicate that no Colorado RODs contained cleanup 
standards for the OU6 sedment COCs 

4.4.5 Selection of Remediation Targets for Sediments 

The selected remediation targets for the OU6 pond and stream sedunent COCs are 
presented on Tables 4-4 and 4-5, respectively The remediation targets for all of the sedment 
COCs, except for Aroclor-1254 and the radionuclides are based on the calculated OU-specific 
PRGs for residential recreational use scenario utillzlfig RME exposure factors The RME PRGs 
were selected since corresponding ARARs/TBCs are not available for these OU6 surface soil 
COCs 

The cleanup criteria established in 40 CFR 761 for PCBs (e g , 25 ppm) was selected as 
the remediation target for Aroclor-1254 in pond sedment because the standard is a widely 
accepted TBC for the cleanup of PCB spills It is also noted that the RME PRG calculated for 
the sedment exposure pathway is almost identical to the selected 25 ppm remediation target 

The selected remediation targets for americium-24 1 and plutomum-239/240 are based on 
the calculated residual radioactivity levels confomng to the 100 mrem per year radiation dose 
standard contamed 111 DOE Order 5400 5 Thls TBC level was selected over other calculated OU- 
specific PRGs smce the NCP requlres, 111 most cases, that ARARs or other available mformation 
be preferentially selected over risk-based PRGs as final remediation goals As discussed 111 

Section 4 4 2 of th~s Techmcal Memorandum, the residual radioactivity levels are based on an 
residential recreational use scenario whch is consistent with the RME OU-specific PRGs selected 
for the other OU6 sedment COCs 

All of the selected remediation targets are greater than the corresponding background 
concentrations and rmnunum analFcal detection l m t s  As such, the selected remediation targets 
for OU6 sedunents are deemed to be reasonable and acluevable 

4.5 Groundwater 

Table 4-6 presents the background concentrations, m i m u m  analytical detection l m t s ,  
potential chemcal-specific ARARs/TBCs, programmatic nsk-based PRGs, and cleanup standards 
established at other Colorado remediation sites that were considered in setting the remediation 
targets for the OU6 groundwater COCs The followmg subsections provide additional details 
regarding the source and/or methods used to identify and select the remediation targets 
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4.5.1 Background Concentrations 

Results for unfiltered background samples are presented because these are considered to 
be the most representative for potential exposures Background concentrations for VOCs were 
assumed to be zero The background level presented m Table 4-6 for mtrate is a calculated value 
based on subtractmg the measured background concentration for mtrite (149 ,ug/L) from the 
measured background concentration for total mtrate-mtrite (5,26 1 ,ug/L) 

4.5.2 Potential Chemical-Specific ARARs/TBCs 

As requlred by the NCP, there are several regulations and other guidance documents that 
are typically considered when selectmg remediation targets for groundwater The NCP states that 
Maximum Contarmnant Levels (MCLs) and non-zero Maxmum Contaminant Level Goals 
(MCLGs) are to be attamed by remedial actions for ground or surface waters that are current or 
potential sources of d r a g  water [See 40 CFR 300 43O(e)(2)(i)(B)J The NCP also states that 
water quality criteria established under Sections 303 or 304 of the Clean Water Act qualify as 
PRGs only when they are determined to be relevant and appropriate to the circumstance of the 
release [See 40 CFR 300 430(e)(2)(i)Q] Although these standards are not directly applicable 
to the remediation of groundwater, the NCP requires they be considered as to whether they are 
relevant and appropriate As such, Federal MCLs and non-zero MCLGs, State drinlung water 
standards, and Federal and State water quality criteria were determined to be potential 
ARARs/TBCs, except standards for Atomc Energy Act (AEA) regulated radionuclides With 
regards to standards for radionuclides, DOE radiation protection requirements were determined 
to be TBCs The Federal and State chemcal-specific ARARdTBCs that were considered for 
selecting the remediation targets for OU6 are identified m Appendlx E and include 

0 Federal MCLs and non-zero MCLGs adopted under the Safe Drmkmg Water Act, 
(40 CFR 141 and 142), 

e State of Colorado Prunary Drinking Water Regulations (5 CCR 1003-l), 

0 Federal Water Quality Criteria issued by EPA pursuant to Section 303 of the Clean 
Water Act, 

e State of Colorado groundwater quality standards (5 CCR 1002-8, Section 3 l l ) ,  

0 State of Colorado groundwater protection standards for hazardous waste facilities 
(6 CCR 1007-3, 264 94), and 
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0 DOE Order 5400 5, Radiation Protection of the Public and the Environment 
(DOE, 1990) 

The applicatiod of these standards to the remediation of groundwater beneath OU6 IS 

discussed in the following paragraphs 

Although the UHSU at OU6 may not be amenable as a suitable supply of groundwater for 
domestic use, Federal MCLs and non-zero MCLGs, except for AEA regulated radionuclides, 
were deterrmned to be potentially relevant and appropriate Since Colorado is authorized to 
unplement the Federal Safe D r a g  Water Act program, State drmking water regulations were 
also considered as potential ARARS In order for a State standard to be designated as an ARAR, 
the State requlrement is to be more strmgent than the corresponding Federal standard Although 
the State dmkmg water standards are identical to the Federal requlrements, both Federal and State 
drinlung water standards have been identified in Appendlx E for completeness 

In addition to the drlnlung water standards, Sections 303 and 304 of the Clean Water Act 
allows EPA and States to adopt water quality standards to protect the use classification assigned 
to water resources The EPA has adopted Federal Water Quality Criteria which include health 
based standards for the consumption of drinking water and fish The Federal Water Quality 
Criteria considered is based on the May 1, 1991 table issued by EPA's Office of Science and 
Technology and the July 14, 1993 letter contaimg the updated version of the water quality 
criteria for EPA Region Vm These non-promulgated standards are listed m Appendlx E None 
of these standards were considered to be ARARs in selectmg the remediation targets for the 
groundwater resources at OU6 because the Federal standards are based on the consumption of 
both water and fish 

The Colorado Water Quality Control Comssion (WQCC) has promulgated groundwater 
standards for all source groundwater, unclassified and classified, groundwater that has been 
classified for a specific existmg or potential use, and site-specific standards [See 5 CCR 1002-8, 
Sections 3 11 and 3 121 Despite questions regardmg 
enforceabdity , the Statewide groundwater standards for groundwater that has not been classified 
for a specific exlstmg or potential use will be considered potential ARARS, except for standards 
associated with AEA regulated radionuclides 

[See 5 CCR 1002-8, Section 3 12 71 

The Colorado WQCC has specifically classified the Quaternary and Rocky Flats aquifers 
beneath the RFETS as domestic use quality, agricultural use quality, and surface water protection 
The Colorado WQCC has also designated site-specific groundwater standards for the RFETS [see 
5 CCR 1002-8, Section 3 12 7(1)] However, m order for the standards associated with the site- 
specific use classifications and the site-specific standards to be identified as ARARS, they must 
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Orgamzation 

be of "general applicabllity" and "enforceable" [See 40 CFR 300 4OO(g)(4)] The WETS site- 
specific groundwater use classifications, and their associated standards, and the WETS site- 
specific standards [5 CCR 1002-8, Section 3 12 7(1)] are not considered ARARs because those 
use classifications, then- associated standards, and the WETS site-specific standards have not been 
generally applied to other remedial sites throughout the State WETS is the only industrial site 
in Colorado that has the State groundwater use classifications of domestic use quality, agricultural 
use quality, and surface water protection unposed upon it WETS is the only mdustrial site in 
Colorado to have site-specific standards for parameters that have probably been used at other 
mdustrial sites m Colorado Although the Statewide and WETS site-specific standards are listed 
in Appendix E, the Statewide standards associated with a use classification, and the WETS- 
specific use classifications (mcludmg associated standards) and the WETS site-specific standards 
are not considered to be ARARs for the remediation of groundwater at OU6 

The hazardous waste facility groundwater protection standards are not considered to be 
applicable smce none of the OU6 MSSs are designated hazardous waste management umts Smce 
other, more relevant, groundwater protection ARARs have been identified for drlnkrng water 
supplies (1 e , MCLs), the hazardous waste facility groundwater protection standards were not 
considered to be relevant and appropriate to OU6 

With respect to radionuclides, the AEA grants DOE authority over AEA regulated 
radionuclides Pursuant to th~s authority, DOE has established radiation protection standards for 
offsite members of the public under DOE Order 5400 5 To ensure that the offsite radiation dose 
is mamtamed below established lmts ,  DOE has developed Derived Concentration Guides (DCGs) 
for exposures via the ingestion of water based on an effective dose equivalent l m t  to offsite 
members of the public of 100 mrem per year The DCGs were considered m selectmg protective 
remediation targets for the OU6 groundwater The fact that multiple radionuclides may contribute 
to the effective dose equivalent was not considered for the values presented m Table 4-6 The risk 
contributions associated with the presence of multiple radionuclides will be addressed prior to 
establishing final remediation goals for the groundwater at OU6 Until such tme that these 
factors are considered, the DCGs were deemed to be an appropriate starting pomt for assessing 
the groundwater remediabon needs for OU6 The provisions of DOE Order 5400 5 are currently 
in the process of being promulgated as 10 CFR 834 The DCGs are considered TBCs until 
promulgation of 10 CFR 834, at which tune the DOE radiation protection requlrements will be 
identified as ARARs 

Groundwater standards for radionuclides developed by the NRC were not considered to 
be ARARS These standards are not applicable to the WETS because the DOE is exempt from 
NRC regulation The NRC standards were also d e t e m e d  not to be appropriate smce DOE is 
required to and has established radiation protection standards for offsite members of the public 
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pursuant to DOE Order 5400 5 (wluch is currently m the process of bemg promulgated as 10 CFR 
834) 

4.5.3 Ihsk-Based Programmatic Preliminary Remediation Goals 

Although the DOE Rocky Flats Field Office Future Site Use Workmg Group is expected 
to recommend onsite residential use should be ellmrnated from the future land use plan (see 
meeting m u t e s  dated 12/8/94), the programmatic risk-based PRGs considered m the selection 
of remediation targets for the OU6 groundwater is based on the residential use scenario to be 
consistent with the previously developed programmatic pathways It is also noted that the 
groundwater supply may not be amendable for domestic use The equations and exposure factors 
used to calculate the groundwater programmatic risk-based PRGs are consistent with EPA 
guidance entitled Human Health Evaluation Manual, Part B Development of Risk-Based 
Preliminary Remediation Goals @PA, 199 1) The calculation of groundwater programmatic risk- 
based PRGs usmg the residential land use scenario assumes the prlmary risk is due to dlrect 
ingestion of groundwater and the inhalation of VOCs from household groundwater use 

4.5.4 Cleanup Standards at Other Colorado Sites 

Five RODS for CERCLA sites located m Colorado were identified that contamed at least 
These ROD cleanup standards are associated with the one of the OU6 groundwater COCs 

followmg sites 

e Marshall Landfill, 
e Martin Marietta, Denver Aerospace, 
e 

e 

e Chemcal Sales - OU2 

Rocky Mountain Arsenal - OU17, 
Chemical Sales - OU1, and 

The 1986 ROD for Marshall Landfill specified a groundwater cleanup standard for 
tetrachloroethene and trichloroethene of zero The 1986 Marshall Landfill ROD was not mcluded 
on Table 4-6 for comparison purposes because it is neither possible to techmcally achleve nor to 
demonstrate compliance with a cleanup standard of zero 

The 1990 ROD for the Martm Manetta, Denver Aerospace Site mcludes action levels for 
rutrate, trichloroethene, and vmyl chloride are based on MCLs and MCLGs 

The 1990 ROD for the Rocky Mountam Arsenal - OU17 Site mcludes action levels for 
chloroform and tetrachloroethene in groundwater are based on MCLs 
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The 1991 RODS for the Chemical Sales - OU1 and OU2 sites include action levels for 
methylene chloride, tetrachloroethene , and trichloroethene are based prlmarily on MCLs 

4.5.5 Selection of Remediation Targets for Groundwater 

As discussed 111 Section 4 1 and pursuant to the NCP, the remediation targets were selected 
based on readily available information, such as the chemical-specific ARARs and TBCs 
Chemcal-specific ARARs and TBCs were selected over other calculated risk-based PRGs smce 
the NCP requlres, in most cases, that ARARs or other available information be preferentially 
selected over nsk-based PRGs as final remediation goals In addition to being established usmg 
risk-based factors, techcal  feasibdity and cost-effectiveness are also normally considered when 
establishmg chemcal-specific ARARs/TBCs, the development of risk-based PRGs do not take mto 
account techmcal practicability and cost As such, chemcal-specific ARARs/TBCs are widely 
accepted as cleanup standards for Superfund sites Where multiple ARARs/TBCs exist for a 
chemcal compound, EPA's fact sheet entitled ARARs Questions and Answers Complzance Wzrh 
Federal Water Quality Crzterza (EPA, 1990) was followed to determine the herarchy of these 
requirements 

Although the final land use for RFETS and the ability of the UHSU aquifer to supply 
groundwater for domestic use are questionable, the OU6 remediation targets selected for 
chloroform, methylene chloride, mtrate, tetrachloroethene, trichloroethene, and vmyl chloride are 
all based on FederalBtate MCLs that have been promulgated for the protection of dmlung water 
It is proposed that the selected remediation targets be applied to the protection of groundwater at 
the RFETS boundary 111 the event a non-residential final land use is established for RFETS or the 
UHSU is deterrmned to be unsuitable as a drlnlung water supply The MCL standards were also 
determined to be protective of surface waters that may be hydraulically connected to the 
groundwater 

With respect to chloroform, the selected remediation target is based on the 100 pg/L 
T h s  Federal MCL was chosen over other potential Federal MCL for total trlhalomethanes 

chemical-specific ARARs for the followmg reasons 

0 The Federal MCL for trlhalomethanes was adopted by the Colorado WQCC for the 
protection and consumption of drinlung water The MCL standard, not the 
Colorado groundwater quality standard, is the legally enforceable l m t  for the 
supply of drlnlung water Therefore, remediating groundwater to a more strmgent 
level is considered to be neither relevant nor appropriate 
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0 This standard is based on techtllcal factors and other Imitations, as such, the 
Federal MCL IS techmcally achlevable 

0 The Federal MCL has been adopted as the cleanup standard at other NPL w i t h  
the State of Colorado 

0 Since other trhalomethanes were not identified as OU6 groundwater COCs, the 
maxmum allowable level (100 pg/L) was assigned to chloroform 

The remediation targets selected for the radionuclides (e g , americium-241, 
plutomum-239/240, and radium-226) are based on the DCGs provided in DOE Order 5400 5 
which are considered to be TBCs The DCGs were chosen over other potential standards and 
risk-based PRGs since DOE has been delegated responsibility for protectmg workers and the 
public from radiation for AEA regulated radionuclides 

All of the selected remediation targets are greater than the correspondmg background 
concentrations and nunmum analytical detection l m t s  As such, the selected remediation targets 
for OU6 groundwater are deemed to be reasonable and achievable for the purpose of developmg 
remedial alternatives 

4.6 Surface Water 

Table 4-7 presents the background concentrations, m i m u m  analytical detection l w t s ,  
potential chermcal-specific ARARs/TBCs, programmatic risk-based PRGs, and cleanup standards 
established at other Colorado remediation sites that were considered in settmg the remediation 
targets for the OU6 surface water COCs The following subsections provide additional details 
regardmg the source and/or methods used to identify and select the remediation targets 

4.6.1 Background Concentrations 

All of the OU6 surface water COCs are VOCs Since background samplmg was not 
conducted for VOCs, thelr background concentrations were assumed to be zero 

4.6.2 Potential Chemical-Specific ARARs/TBCs 

As discussed m Section 4 5 2, the NCP states that MCLs and non-zero MCLGs are to be 
attamed by remedial actions for ground or surface waters that are current or potential sources of 
drlnlung water [See 40 CFR 300 430(e)(Z)(i)(B)] The NCP also states that water quality criteria 
established under Sections 303 or 304 of the Clean Water Act qualify as PRGs only when they 
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are determmed to be relevant and appropriate to the clrcumstance of the release [See 40 CFR 
300 430(e)(2)(i)(E)] Although these standards are not dlrectly applicable to the remediation of 
surface water, the NCP requlres they be considered as to whether they are relevant and 
appropriate As such, Federal MCLs and non-zero MCLGs, State drvlkrng water standards, and 
Federal and State water quality criteria were d e t e m e d  to be potentrally relevant and appropnate 
Federal and State chemcal-specific ARARs/TBCs that were considered for selectmg the 
remediation targets for OU6 are identified m Appendlx E and mclude 

State of Colorado surface water quality standards (5 CCR 1002-8, Sections 3 1 11 
and 3 €9, 

0 Federal MCLs and non-zero MCLGs adopted under the Safe Drlnlung Water Act, 
(40 CFR 141 and 142), 

e State of Colorado Prunary Drlnlung Water Regulations (5 CCR 1003-l), and 

0 Federal Water Quality Cnteria issued by EPA pursuant to Section 303 of the Clean 
Water Act 

Other ARARsITBCs whch provide standards for radiation protection were not considered 
smce none of the surface water COCs are radionuclides The applicabon of these standards to the 
remediation of OU6 surface water is discussed m the following paragraphs 

- 

In addition to the Statewide surface water quality standards identified m 5 CCR 1002-8, 
Sectron 3 1 11, the Colorado WQCC has promulgated site-specific use classificatrons and surface 
water quality standards for Walnut Creek The two segments of Walnut Creek whch are pertment 
to OU6 are Segments 4 and 5 Segment 4 consists of the mamtream and all tributanes of Walnut 
Creek from sources to Great Western Reservolr except for specific listmgs rn Segment 5 
Segment 5 consists of the mamtream of North and South Walnut Creeks, mcludrng all tnbutanes, 
lakes and reservous, from thelr sources to the outlets of Ponds A-4 and B-5 Both of these 
segments are classified as warm aquatic life class 2, recreational class 2, drlnlung water supply, 
and agricultural water supply [see 5 CCR 1002-8, Section 3 83 

The Statewide and site-specific surface water quality standards are listed m Appendlx E 
and were considered m selectmg the remediation targets for the OU6 surface waters Although 
Segments 4 and 5 are classified as warm aquatic life class 2 resource, there is no evidence that 
these segments of the dramage basm are used for fishmg purposes As such, water quality 
standards whlch are based on the protechon of aquatic life and/or the consumption of fish, whch 
mcludes the RFETS site-specific Segment 4 and 5 standards, were not considered to be ARARS 
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/ 

Should the ERA detemne that special ecological resources need to be protected for potential 
exposure to surface water contaminants, these special concerns will be appropriately considered 
prior to malung a fml remedial decision The temporary standard for trichloroethene of 66 pg/L 
was ellrmnated as an ARAR smce tlus temporary standard is to explre on April 1, 1996 and would 
not be consistent with the long-term effectiveness goals specified in the NCP 

Although the potential chermcal-specific ARARs listed in Table 4-7 are based on the 
'surface water as bemg a potential source of d r h g  water, the surface water that currently flows 
mto the A and B-Series ponds is divert along the Great Western Reservolr via pumpmg As such, 
the drinlung water classification for the pond water may be overly conservative with respect to 
developmg remedial alternatives DOE also plans to replace the temporary diversion system with 
a permanent system to divert surface water from RFETS so that they will no longer flow into, or 

\ have the potential to flow mto, m e d i a t e  downstream drinlung water supplies When these 
permanent structures are m place, DOE mtends to file a petition with the Colorado WQCC to 
change the existmg use classifications For the purpose of assessmg the need to remediate OU6 
surface waters, usmg water quality surfaces that have been adopted for protectmg domestic water 
supplies was considered to be a conservative approach As such, the Statewide surface water 
quality standards for domestic use (see 5 CCR 1002-8, Section 3 1 11) were considered to be 
potential chemcal-specific ARARs The plans for a permanent diversion system will be 
considered as a potential remedial alternative to meet these ARAR standards 

As provided m 5 CCR 1002-8, Sections 3 1 11 and 3 1 14, the Statewide surface water 
quality standards are to be integrated mto effluent discharge p e m t s  to ensure that the classified 
use of the surface water is adequately protected Specifically, Section 3 1 11 states, "All surface 
waters of the State are subject to the [Statewide] basic standards, however, discharge of substances 
regulated by pemts whch are withm those p e m t  lmtations shall not be a basis for enforcement 
proceedmg DOE is authorlzed by the EPA to discharge from the RFETS under conditions 
and lmtations presented m the National Pollutant D w h r g e  E l m t i o n  System (NPDES) P e m t  
Number CO-OOO1333 The NPDES p e m t  was evaluated to d e t e m e  whether the discharge 
lmtat~ons specified for the outfalls from Pond A-3 (Outfall #002), Pond A 4  (Outfall #005), Pond 
B-3 (Outfall #001), and Pond B-5 (Outfall #006) should be considered m selectmg the remediation 
targets Smce effluent lmtations for the OU6 surface water COCs are not specified m the p e m t ,  
the NPDES p e m t  was not considered m selectmg the remediation targets for OU6 surface water 

" 

In addition to the Colorado surface water quality standards, Federal MCLs and non-zero 
MCLGs, Colorado drlnlung water standards were detemned to be potentially relevant and 
appropriate for protectmg surface waters that are potential sources of drlnlung water Although 
the State drlnlung water standards are identical to the Federal requlrernents, both Federal and State 
drinkmg water standards have been identified in Appendur E for completeness As discussed 
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above, the use of MCLs as remediation targets is considered to be overly conservative since 
surface water from the RFETS is currently being diverted around the Great Western Reservoir 

Federal Water Quality Criteria also mclude health based standards for the consumption of 
drlnlung water and fish The Federal Water Quality Criteria considered is based on the May 1, 
1991 table issued by EPA's Office of Science and Technology and the July 14, 1993 letter 
containmg the updated version of the water quality criteria for EPA Region VIII These non- 
promulgated standards are listed m Appendlx E None of these standards were considered to be 
ARARs in selecting the remediation targets for the groundwater resources at OU6 because the 
Federal standards are based on the consumption of both water and fish 

4.6.3 Programmatic Risk-Based Prelminary Remediation Goals 

The surface water programmatic risk-based PRGs were determmed usmg standard 
exposure assumptions for residential and ecological worker exposure scenarios The calculation 
of surface water programmatic risk-based PRGs usmg the residential land use scenario assumes 
the prlmary nsk is due to dlrect mgestion of surface water contamg orgmc contarmnants while 
swmmmg Programmatic risk-based PRGs are presented under the ecological researcher 
exposure scenario which assumes the prmary risk is due to drrect mgestion of orgamcs whle 
wadmg Smce the list of potential chemcal-specific ARARs/TBCs were conservatively based on 
the use of the surface water as a drlnlung water source, the programmatic surface water exposure 
pathways were deemed to be lnappropriate As such, the programmatic risk-based PRGs that 
were calculated for the residential domestic use were also considered m the selecting remediation 
targets for the OU6 surface water 

Although the remediation targets are based on ARARs/TBCs and risk-based PRGs for 
domestic use, the programmatic risk-based PRGs whch are based on a less strmgent exposure 
involving the recreational use of the surface water resources by residents and ecological 
researchers could still be appropriate cleanup standards when permanent structures are m place 
so that surface water from the RFETS wlll no longer flow mto, or have the potential to flow mto, 
m e d i a t e  downstream drmkmg water supplies The diversion of surface water is considered a 
viable remedial alternative whch will be addressed as part of the CMS/FS 

4.6.4 Cleanup Standards at Other Colorado Sites 

Results of the RODS database search mdicate that no Colorado RODS contamed cleanup 
standards for OU6 surface water COCs 
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4.6.5 Selection of Remediation Targets for Surface Water 

As discussed m Section 4 1 and pursuant to the NCP, the remediation targets for surface 
water were selected based on readlly available mformation, such as the chemcal-specific ARARs 
and TBCs Chemical-specific ARARs and TBCs were selected over other calculated risk-based 
PRGs since the NCP requlres, in most cases, that ARARs or other available information be 
preferentially selected over risk-based PRGs as final remediation goals 

Where multiple ARARs/TBCs exist for a chermcal compound, EPA's fact sheet entitled 
ARARs Questions and Answers Compliance With Federal Water Quality Criteria (EPA, 1990) 
was followed to deterrmne the hierarchy of these requlrements It is also noted that 5 CCR 
1002-8, Section 3 1 ll(5) allows an agency responsible for mplementing CERCLA to select a 
remedial actions that is more or less strlngent than would be achieved by compliance with the 
statewide or site-specific standards where a deterrmnation is made that such a variance is 
authorized pursuant to the applicable provisions of CERCLA 

The OU6 remediation targets selected for 1 ,2-dichloroethene, methylene chloride, and 
trichloroethene are all based on Federal/State MCLs that have been promulgated for the protection 
of dmkmg water These standards were selected smce they were deemed to be protective of the 
current use classification for the surface water at the WETS The water quality standards for 
these compounds which were established for usmg the surface water as a d r d g  water supply 
and for the consumption of fish since there is no evidence that these segments of the dramge 
basin are used for fishmg purposes Furthermore, the water supply/fish consumption water 
quality standards are below the m i m u m  analytical detection llrmts and are therefore not 
achievable It is proposed that the selected remediation targets be applied to the protection of 
surface water at the WETS boundary in the event that surface water diversion is ellrmnated as 
a viable option 

No ARARs/TBCs were identified for acetone, therefore, the programmatic risk-based PRG 
based on the residential use scenario for drlnlung water was selected as the remediation target 

All of the selected remediation targets are greater than the corresponding background 
concentrations and rmfll~lllllll analytical detection lmts As such, the selected remediation targets 
for OU6 surface water are deemed to be reasonable and achevable 
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5.0 CMS/FS CONSIDERATIONS 

Ths section presents an analysis of existmg data to deterrmne whch IHSSs, envronmental 
media, and COCs should be considered durmg the OU6 CMS/FS for potential remediation The 
mtent of thls analysis is to provide a focus for the CMS/FS by reducmg the number of IHSSs and 
environmental media required to be evaluated The assessment of the No Further Action 
alternative is based on the results of two screens The results of the first screen is documented 
in the Fmal Letter Report entitled Colorado Department of Public Health and Environment 
(CDPHE) Source Area Delineation and Risk-Based Conservative Screen and EPA Areas of 
Concern Delineation, Human Health Risk Assessment, Walnut Creek Pnonty Drainage, Operable 
Unit No 6 (DOE, 1994b) A summary of the CDPHE Conservative Screen is presented m 
Section 5 1 The second screen mvolved a comparison of the selected remediation targets to 
maximum COC concentrations detected withm the OU6 IHSSs and environmental media The 
results of the remediation target screen are presented 111 Section 5 2 Both of these screens only 
consider the OU6 human health COCs as the drivers for remediation When the ERA for the 
Walnut Creek drainage basin is completed, environmental COCs will be considered to validate 
the No Further Action recommendations 

This Techca l  Memorandum concludes by identifying those IHSSs and environmental 
media for whch remedial technologies will be developed and screened These conclusions are 
presented m Section 5 3 

5.1 CDPHE Conservation Screen Results 

The purpose of the CDPHE Conservative Screen was to scope risk assessment efforts 
through the identification of IHSSs that requre early remedial action, IHSSs to be considered 
further m the nsk assessment, and MSSs or envromnental media warrantmg No Further Action 
The screen mvolved the comparison of conservatively estmated human health risks based on 
residential exposures to maxmum COC concentrations Human health risks were calculated for 
each environmental media on an MSS by IHSS basis The specific risks for each rndividual 
envlronmental media withm the MSS were summed to produce a IHSS-speclfic carcmogemc risk 
ratio and hazard ratio Rsk ratios below one (e g , carcmogemc risks below loa or hazard 
indices below one for noncarcmogens) mdicate that the human health concerns are negligible 
Although dermal exposure is considered to be an migmficant exposure pathway, it was 
considered as part of the human health risk calculation when the risk ratio was d e t e m e d  to be 
less than one to verify that the addition of dermal exposure would not cause the overall risk ratio 
to exceed one 
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Table 5-1 presents a summary of the environmental media and MSSs that warrant further 
evaluation 111 the CMS/FS based on the results of the CDPHE Conservative Screen A more 
detailed summary of the CDPHE Conservative Screen results (1 e , the numeric values for the 
calculated risk ratios) is provided as Appendix F The "yes" entry in this table denotes 
envlronmental media and MSS locations that exceed the risk ratio threshold of one None of the 
IHSSs were identified as warranting early remedial action based on the calculated risks The 
shaded "no" entries in Table 5-1 are the MSSs and environmental media that are candidates for 
No Further Action (e g , have a risk ratio less than one) The shaded "--" entries indicate those 
IHSS media that were not mcluded as part of the RFI/RI sampling work plan since there is no 
reason to suspect that these IHSS media are contamnated 

The recommendations summarlzed below origmte from the CDPHE Conservative Screen 
and specifically apply to the development of the CMS/FS Because risk to human health is 
assumed to drive remediahon, the No Further Action recommendations presented m the CDPHE 
Conservative Screen are bemg adopted for tlus Techcal  Memorandum In addition to the No 
Further Action recommendations, the a-strative transfer of some of the IHSSs to other OUs 
to more effectively assess potential risks was also considered as part of the CDPHE Conservative 
Screen 

The Old Outfall (MSS 143) is located m the industrial portion of the plant Smce IHSS 
143 is remote from other OU6 IHSSs, IHSS 143 is proposed to be transferred to OU8, whch 
includes IHSSs m the mdustrial area 

The East Area Spray Field (IHSS 216 1) is a candidate for No Further Action based on 
negligible risk (ratio sum less than one) that could result from potential exposure to the soil 
COCs The added potential risk from dermal exposure was found to be lnsigmficant 

The nsk ratios for sod or sedment at numerous MSSs were less than one, thus mdicating 
that No Further Action is requlred The added potential risk from dermal exposure was found to 
be insigruficant These IHSSs mclude 

a 

a 

a 

a 

a 

Trenches A, B, and C (IHSSs 166 1 through 166 3), 
South Area Spray Field (F167 3), 
Pond A 4  (IHSS 142 4), 
Pond B-5 (IHSS 142 9), and 
Walnut and Indiana Pond (IHSS 142 12) 

With respect to groundwater, the CDPHE Conservative Screen concludes that "these 
IHSSs are not considered sources of contammation to groundwater because (1) soil or sedment 
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TABLE 5-1 
CDPHE CONSERVATIVE SCREEN SUMMARY 

IHSS or Location 

NOTES 
s/ “Yes“ Indicates that COC concentrations for the IHSS or Location exceeds a risk ratio greater than one 
b’ Shadmg mdicates that IHSS, Location. or envlronmental media does not pose a sigmficant risk to human 

health 
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contammant levels are so low that measurable mpacts on groundwater are unllkely, (2) other 
sources of groundwater contamination are evident or suspected, or (3) maxmum concentrations 
of COCs m the groundwater area under evaluation were observed at sampling locations remote 
from these IHSS Therefore, these IHSSs are candidates for No Further Action based on 
negligible soil or sedlment contamination and absence of IHSS-related groundwater 
contamination I' Any groundwater associated with these IHSSs is expected to be addressed 
through other mechamsms For example, groundwater at IHSSs 166 1 through 166 3 and F167 3 
is expected to be remediated as warranted by systems used at for OU7 Groundwater associated 
with MSSs 142 4 and 142 9 is expected to be remediated as warranted by systems potentially used 
to remediate groundwater areas 2, and 3, respectively Groundwater at the Walnut and Indiana 
Pond will be better characterzed durmg the RFI/RI report 

Based on the extremely small risk ratios presented for all surface water m Table 5-1, 
surface water as a medium is recommended for No Further Action m the CMS/FS This 
conclusion is not specifically presented m the CDPHE Conservative Screen Report but is valid 
based on the low conservative health risks presented for OU6 surface water 

5 2 Remediation Target Screen 

In addition to the CDPHE Conservative Screen, a second screen was performed to assist 
rn scopmg the CMS/FS Ths screen was performed by comparrng maxmum COC concentrations 
for each environmental medium to the corresponding selected remediation target to determine 
which IHSSs could potentially be excluded from the CMS/FS The results of the remediation 
target screen are summarued in Table 5-2 Shaded "No" entries mdicate where the maxmum 
COC concentration is below the selected remediation target Shaded "--" entries mdicate that the 
chemcal is not identified as a COC for the environmental medium The tables m Appendlx G 
provide additional details of the remediation screen results including a comparison of the 
maxmum COC concentration detected at each MSS with the correspondmg selected remediation 
target for each envlronmental medium Umts for the selected remediation targets on the 
Appendlx G tables have been standardued to be consistent with the RFI/RI data 

The results of Table 5-2 shows that remediation of the surface and subsurface soils, and 
The media whch may require remediation mclude the UHSU sediments is not required 

groundwater and surface water (Ponds B-3 and B-4) 
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Human Health 

Chemical of Concern ‘ I  

TABLE 5-2 
REMEDIATION TARGET SCREEN SUMMARY 

uHsu Surface 
Water 

Sedment Surface Subsurface 
sol1 Sod Ground- 

Stream water 

I I I I I 

Vlnyl Chloride 

Zlnc 

Americium-24 1 

Plutonlum-239/240 

-- -- - -_ 
No -- No No 

No No No No 
No No No No 

I I I I I I 

I I I I -- I -- I No 1,2-Dichloroethene -_ -- -- 

Urmum-233/234 

Urmum-23 8 

Benzo(a)pyrene I -- I No I No I No 

__ __ -- No 

-- No I __ 

Benzo(b)fluoranthene -- No No No 
Bis(2-ethylhexy1)phthalate -- -- No -_ 
Chloroform -_ -- -- __  

-- No Cobalt _- -_ 
-- No Indene( 1,2,3-cd)pyrene -- -- 

Methylene Chloride -- No _- -- 

Silver 

Vanadium I No I -- I No I No 

Yes b1 -+ 
- I I 

Yes Yes 

Yes I -- 

NOTES 
a/ 

b1 
Chemcals of Concern listed m Techcal Memorandum No 4 (DOE, 1994a) 
“Yes” mdicates that m m u m  COC concentration for the environmenal medium exceeds the selected 
remediation target 
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I 
5 3 Conclusions 

1 
I 
I 

I 
i 
I 
I 

Based on results of the CDPHE conservative and remediation target screens, the followmg 
conclusions and recommendations are presented to form the mtial basis for developmg the OU6 
CMWFS 

a Surface and Subsurface Soils - The results of the CDPHE conservative screen 
indicate that several IHSSs may require remediation for surface and subsurface 
soils However, the results of the remediation target screen indicate surface and 
subsurface soil remediation is not required Ths  discrepancy stems from the 
selection of remediation targets for the radionuclide COCs whlch are based on the 
TBC level resulting in an effective dose equivalent of 100 mrem per year 
Although ths dose corresponds to a risk whch exceeds lo4, the TBC level was 
chosen over other calculated risk-based PRGs as the remediation target since the 
NCP requires, m most cases, that ARARs or other available information be 
preferentially selected over risk-based PRGs as final remediation goals As such, 
surface and subsurface soil remediation will not be considered m the CMS/FS, 
mstead, a No Further Action deternunation will be sought for the OU6 surface and 
subsurface soils 

a Pond and Stream Sediments - The results of the CDPHE Conservative Screen 
indicate that most of the ponds and some portions of the streams at OU6 may 
requrre remediation for sedments However, the results of the remediation target 
screen mdicate that all COC concentrations are below thelr respective remediation 
target Llke soil, the discrepancy between the CDPHE and remediation target 
screens is llkely due to the way the exposure to americium-241 detected in these 
sedments It should be noted that the CDPHE screen mdicates that the risk ratio 
for stream sedments is marginal (e g , risk ratio is less than 10) Since the 
remediation target is based on a TBC levels, remediation of pond and stream 
sedments is not requrred However, the elmnation of pond sedments from 
remediation is contmgent on current use of the ponds In the event that the ponds 
are not maintamed and become dry, the potential exposure to the sedments as 
surface soils may need to be considered 111 order to support a No Further Action 
decision 

a Groundwater - The results of the CDPHE Conservative Screen mdicate that all 
groundwater areas at OU6 requlre remediation of groundwater Based on the 
mformation provided in Appendlx G, Groundwater Areas 1, 2, 3, and 5 have at 
least one COC whch has a maxmum concentration greater than the selected 
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remediation target Any contarmnation that may be presence m Groundwater Area 
1 is suspected to be due to the OU7 landfill As such, h s  area is bemg considered 
to be admmstratively transferred to OU7 to further evaluate potential risk and the 
need to unplement a remediation program The exceedence associated with 
Groundwater Area 2 is due to mtrate The source of this COC is believed to be 
the Solar Evaporation Ponds As such, it is proposed that this Groundwater Area 
be admmstratively transferred to OU4 to more effectively assess risks and 
potential remedial technologies The assessment of potential groundwater 
contarmnation and remediation needs for Groundwater Area 3 will be retained by 
OU6 The exceedence 111 the CDPHE Conservative screen risk ratio for 
Groundwater Area 4 is considered to be marginal As such Groundwater Area 4 
is a candidate for a No Further Action determination The only exceedence for 
Groundwater Area 5 is due to methylene chloride whch is a suspected laboratory 
contarmnant As such, the need to remediate this Groundwater Area may not be 
appropriate With the admmstrative transfer of IHSS 143 to OU8, the 
responsibility for Groundwater Area 6 will also be transferred 

Surface Water - Based on the results of the CDPHE screen, surface water at OU6 
does not have a risk ratio m excess of one As such, surface water could be a 
candidate for a No Further Action determrnation However, marglnal exceedences 
of remediation targets are exhlbited for methylene chloride (a suspected laboratory 
contaminant) and trichloroethene withm Ponds B-3 (IHSS 142 7 )  and B-4 (IHSS 
142 8) These exceedences may warrant further consideration with respect to the 
surface water classification smce the remediation targets are based on d r h g  
water Alternatively, the pomt of compliance to where these remediation targets 
need to be applied to ensure protection of the actual drvllung water supplies should 
be factored mto the remediation decision Srnce the COC concentrations 
only margmlly exceed the remediation targets, continued momtormg of the 
surface water may be preferred over developing remedial actions at thls tune 

e Other - Although OU6 surface and subsurface soils do not need to be remediated 
based on the remediation target screen, it is proposed to admmstratively transfer 
the Old Outfall (IHSS 143) to OU8 (Industrial Area) due to the proxlrmty of this 
IHSS with respect to the mdustrial area 
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5.4 CMS/FS Recommendations 

Based on the conclusions presented in Section 5 3, it IS recommended that remedial 
technologies be developed for the followmg IHSSs/Locations, envlronmental media, and human 
health COCs 

ti n 

Groundwater 
Area 1 

Groundwater 
Area 2 

Groundwater 
Area 3 

Groundwater 
Area 5 

Pond B-3 
(IHSS 142 7) 

Pond B-4 
(IHSS 142 8) 

Environmental 
Medla 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Surface Water 

Surface Water 
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Human Health 
cocs 

Methylene Chloride 
Tetrachlor oethene 
Trichloroethene 

Nitrate 

Methylene Chloride 
Trichloroethene 
Vinyl Chloride 

Methylene Chloride 

Methylene Chloride 

Methylene Chloride 
Trichloroethene 

Comments 

Transfer to OU7 

Transfer to OU4 

Evaluate m OU6 CMS/FS 

Determine if result is due to 
laboratory contammation 

Determine if result is due to 
laboratory contammation 
Contmue momtormg of 
surface water 

Determine if results are due 
to laboratory contarmnation 
Continue moatormg of 
surface water 
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DOE, 1990 

DOE, 1992 

DOE, 1993 

DOE, 1994a 

DOE, 1994b 

DOE, 1994c 

DOE, 1995 

EG&G, 1991 

EG&G, 1991a 

REFERENCES 

Radiation Protection of the Public and Environment DOE Order 5400 5 
U S Department of Energy, Washmgton D C 

Histoncal Release Report for the Rocky Flats Plant - Final June, 1992 
Manual No 21100-TR-12501 01 

Final Background Geochemical Charactenzation Report EG&G, Rocky Flats 
Plant Golden, Colorado September 

Technical Memorandum No 4, Chemicals of Concern Human Health Risk 
Assessment Walnut Creek Prionty Drainage Operable Unit No 6 - Draft 
Final Rocky Flats Envlronmental Technology Site, August 

Letter Report Colorado Department of Public Health and Environment Source 
Area Delineation and Risk Based Conservative Screen and Environmental 
Protection Agency Areas of Concern Delineation, Human Health Risk 
Assessment Rocky Flats Environmental Technology Site, Final October 

Draft Master List of Potential Federal and State ARARs for the Rocky Flats 
Environmental Technology Site, Drafr - November, Letter from Steven Slaten 
(DOE) to Mr Martm Hestmark (EPA) and Mr Joe Schleffelm (CDPHE) 
dated November 8th (Reference 94-DOE-11232) 

Programmatic Risk-Based Preliminary Remediahon Goals - Final Revision 2 
U S Department of Energy, Rocky Flats Plant Golden, Colorado 
February 

General Radiochemistry and Rouhm Analytical Services Protocol (GRRASP), 
Part A, General Analytical Services Protocol (GASP), Organics, Inorganics, 
Water Quality Parameters, Biochemistry, Biota - Statement of Work Revision 
2 EG&G Rocky Flats Envlronmental Management Department Rocky 
Flats Plant Golden, Colorado 

General Radiochemistry and Rouhne Analytical Services Protocol (GRRASP), 
Part B, Radioanalytical Services Protocol (RASP) - Statement of Work 
Revision 2 1 EG&G Rocky Flats Envuonmental Management Department 
Rocky Flats Plant Golden, Colorado 
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EG&G, 1992 

EG&G, 1994 

EPA, 1988 

EPA, 1990 

EPA, 1991 

EPA, 1992 

IAG, 1991 

Phase I RFURI Workplan for Operable Unit No 6 - Walnut Creek Priority 
Drainage May, 1992 Manual No 21 100-WP-00 6 01 

Letter from J H French to J Hopluns regarding Assessment of Potential 
Sand and Gravel M i m g  Land Use Scenario at Rocky Flats Operable Umts 
August 18, 1994 

Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCU OSWER 9355 3-01 U S Environmental Protection 
Agency, Office of Emergency and Remedial Response Washmgton, D C 

ARARF Q's & A's Compliance with Federal Water Quality Cntena OSWER 
9234 2-09/FS U S Envlronmental Protection Agency, Office of Solid Waste 
and Emergency Response Washmgton, D C 

Human Health Evaluation Manual, Part B Development of Risk-Based 
Preliminary Remediation Goals U S Envlronmental Protection Agency, 
Office of Emergency and Remedial Response Washmgton, D C 

Supplemental Guidance to RAGS 
OSWER 9285 7-081 
Waste and Emergency Response Washmgton, D C 

Calculating the Concentration Tenn 
Envlronmental Protection Agency, Office of Solid 

Rocky Flats Interagency Agreement Between the State of Colorado, the 
Environmental Protection Agency, and the Department of Energy 
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This appendix provides historical information regarding the operation of the IHSSs 
associated with OU6 The source of the information provided m this appendix was the Phase I 
RFI/RI Workplan for Operable Unit No 6 - Walnut Creek Pnonty Drainage (EG&G, 1992) and 
the Historical Release Report dated June 1992 (DOE, 1992) 

I. Sludge Dispersal Area (IHSS 141) 

The Sludge Dispersal Area, IHSS 141, is located along the eastern peruneter of the 
security area of the WETS Two corrugated metal buildmgs located on the western half of the 
site house the drying beds for the WETS Sewage Treatment Plant, whch is located near the 
western peruneter of the site Prior to 1983, the Sludge Dispersal Area may have received 
alrborne radioactive particles from dried sludge packagmg operations at the treatment plant The 
area may also have been contammated by spillage of dried or drying sludge from drymg beds 
whch were located just west of the site as shown m a 1964 aerial photograph Between 1969 and 
1972 laundry effluent was sent to the drymg beds By the end of 1972, only effluent sludges were 
sent to the drymg beds smce all other waste waters were channeled through the Sewage Treatment 
Plant An overflow incident in June 1972 contributed to elevated levels of plutomum m the 
effluent which may have subsequently ended up in the drying beds 

Both metals and radioactive compounds were detected m the surface soil at h s  IHSS 
durmg the WRI Nearby groundwater well (Well 3686) was sampled and results indicated the 
presence of VOCs Surface water location SW23 was also sampled, no sigmficant detections of 
orgamcs or pesticides/PCBs were reported, however, metals and radionuclides were detected 

11. Ponds (IHSSs 142.1 through 142.9, and 142.12) 

Ten retention ponds were constructed along North and South Walnut Creeks The ponds 
were generally constructed by the placement of an earthen embankment across the dramage 
channel Outlets and spillways were constructed 111 some of the ponds to regulate downstream 
flow and channel excess water around the embankment when ponds are at capacity The amount 
of water retamed in the ponds varies seasonally, but is usually mamtamed at 10 percent of 
capacity The ponds mclude the A-Series ponds, the B-Series ponds, and the Walnut and Indiana 
pond 
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A. A-Series Ponds (IHSSs 142.1 through 142.5) 

Ponds A-1 through A-4 (IHSSs 142 1 through 142 4, respectively) are located in North 
Walnut Creek, northeast of the mam security area The A-Series ponds are used to capture and 
control surface water runoff from the northern part of the WETS production facilities and from 
North Walnut Creek Historically, the ponds may have received discharges from a number of 
sources mcludmg untreated waste water, mdustnal wastes, and surface water Between 1952 and 
1979, Pond A-1 was used to hold laundry waste water that may have contained mtrates and 
radioactive substances, mcludmg plutomum and uramum Pond A-1 also received process liquid 
waste, coolmg tower blowdown and steam condensate discharges which may have contained 
chromates and algicides The water from Pond A-1 was discharged into Pond A-2, after its 
construction 111 1978, where the water was then disposed of by natural and spray evaporation 
The discharges from the laundry and other production facilities to North Walnut Creek were 
discontmued Currently, upstream flow is diverted around Pond A-1 and Pond A-2 Ponds A-1 
and A-2 are used for spill control management and detention of local surface water runoff and 
seepage 

Pond A-3, constructed m 1971, was used to detam surface water runoff from the northern 
facilities and the creek prior to bemg discharged downstream Pond A-4 was constructed m 1980 
to receive water from Pond A-3 and water pumped from Pond B-5 The water in Pond A-4 is 
treated by a granulated activated carbon (GAC) system and discharged downstream mto Walnut 
Creek 

Over the last several years, numerous investigations, concerned prlmarily with 
radioactwity levels, have been conducted on the water and sedment quality of the A-Series ponds 
A 1979 study concluded that plutomum was m the pond sedlments and in the water as suspended 
material In 1980, a study was conducted to d e t e m e  the vertical distribution of plutomum m 
the sediments The study showed that the sedment had no sigmficant vertical variation 111 

plutomum concentration with depth, probably due to the shallow pond depth The study also 
showed the concentraaon of plutomum m Pond A-1 was relatively low compared to the B-Series 
ponds A study 111 1986 confirmed the presence of plutomum m Pond A-1 and mdicated that Pond 
A-2 had slrmlar concentrations of plutomum and hgher concentrations of urmum Pond A-3 also 
showed elevated concentrations of uramum, and Pond A 4  water quality was s m l a r  to 
background concentrations Results from the RFVRI samplmg mdicate that pesticides, 
semivolatiles, metals, and radionuclides are present m the pond sedment 
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B. B-Series Ponds (IHSSs 142.5 through 142.9) 

Ponds B-1 through B-5 (THSSs 142 5 through 142 9, respectively) are located m the South 
Walnut Creek dramage, east of the security area of WETS The B-Series ponds are used to 
manage surface water runoff from the eastern and central portions of the production facilities 

Between 1952 and 1973, decontarmnated process and laundry waste waters were released 
to South Walnut Creek and flowed through Ponds B-1 to B-4 The wastes may have contamed 
mtrate, plutomum, and urmum In addition, Ponds B-1 and B-4 received samtary effluent from 
the sewage treatment plant Reconstruction activities between 197 1 and 1973 caused upstream 
sedunent to mgrate to Pond B-1 , whch may have mcreased the plutomum mventory m that pond 

Presently, Ponds B-1 and B-2 are used for splll control management and to detain local 
surface water runoff and seepage Pond B-3 receives effluent from the Sewage Treatment Plant 
at WETS and local surface water runoff The water is then discharged to Pond B-4 and 
subsequently to Pond B-5 Pond B-5 was constructed after 1979 and was used as an overflow 
pond for Pond B-4 In addition, Pond B-5 has periodically received water pumped from Pond C-2 
since 1991 

Various mvestigations of the water and sedunent quality withm the B-Series ponds were 
conducted m conjunction with the investigations described above for the A-Series ponds The 
investigations mdicated that plutomum was present m most of the ponds, with the highest 
concentrations m Pond B-1 The plutomum concentrations m the B-Series ponds were also 
typically higher than those detected in the A-Series ponds Results of the RFI/RI mdicate that, 
metals, pesticides, semivolatiles, and radionuclides are present in the pond sedunent 

C. Walnut and Indiana Pond (IHSS 142.12) 

One additional pond, IHSS 142 12, IS located approxunately 2,500 feet east of the 
confluence of the North and South Walnut Creeks and mediately west (upstream) of Indiana 
Street This pond is used to measure the flow of Walnut Creek usmg two Parcel flumes In 
addition, the pond is used to settle out sedrments transported m North and South Walnut Creeks 
The effluent is sampled on a daily basis when discharge from the pond mto Walnut Creek is 
occurrmg Results of the RFI/RI samplrng mdicate the presence of semvolatlles 111 the sedunent 
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I 
111. Old Outfall (IHSS 143) 

The Old Outfall (MSS 143) is located northwest of the Guard Station within the security 
area The outfall acted as a catchment basm receivmg liquids from various sources, mainly the 
laundry waste water holdmg tanks from Buildmg 771 The laundry waste water was discharged 
to the outfall if levels of plutomum were low (I e , below 3,300 disintegrations per mmute per 
liter) In 1956 and 1958, soils contarmnated with plutomum were discovered, however, it is not 
known if the contarmnated areas were remediated In 1957, a waste lme was installed to convey 
the laundry waste water to Buildmg 774 However, durmg 1957 and 1965, periodic equipment 
problems caused the discharge of waste water to the Old Outfall area and subsequently mto North 
Walnut Creek In addition to the laundry waste water, the Old Outfall received discharges from 
the analytical laboratory, radiography smks, the personnel decontammation room, and surface 
water runoff from the buildings and surrounding area In 1968, a broken sewer lme caused the 
sewage lift station tank to overflow onto the Old Outfall area In 1970, hot spots of radioactive 
materials were detected in the soils and as a result contammated soil was removed from an area 
of approxmately 75 square feet located between the outfall and the stream In 1971, another 
remedial action was performed to remove approxmately 800 square feet of soil contammated with 
plutomum Metals were detected in the surface soil at thls IHSS durmg the RFI/RI samplmg 
Metals, semvolatiles, volatiles, and low levels of plutomum and uramum were detected in the 
subsurface soil 

IV. Soil Dump Area (IHSS 156.2) 

The Sod Dump Area (IHSS 156 2) is located withm the buffer zone, mediately adjacent 
to the northeastern boundary of the WETS security area The IHSS is located on an interfluve 
separatmg the North and South Walnut Creeks The area covers approxunately 225,000 square 
feet This area received between 50 to 70 dump truck loads of soil excavated durmg the 
construction of Parkmg Area No 334 The excavated soils from the parking area had been 
originally excavated from around and near Buildmg 774 and may have contamed low levels of 
plutomum Asphalt debris and concrete are also found within the Soil Dump Area Results of 
the RFIM mdicate the presence of metals, volatiles, and radionuclides at low levels in both the 
surface and subsurface soil at the site 

V. Triangle Area (IHSS 165) 

The Triangle Area (MSS 165) is located withrn the WETS security area between the 
Northeast Peruneter Road on the north and Spruce Avenue on the south The area covers 
approximately 250,000 square feet The western two-thuds of thls site is located withm the 
Security Area The area is partially vegetated and has been covered with an unknown amount of 
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s area was used as a storage site for mscellaneous wastes between 1966 and 1975 
rst used to store the drums removed from a field north of Building 883 due to 

new decontarmnation facility Various scrap materials were stored in the drums 
te molds, crucibles, incinerator ash heels, crucible heels, raschig rings, and 
tes The drums were stored until they could be processed for plutonium in 
y the end of 1968, about 5,000 drums had been stored in the Triangle Area 
ged a number of the drums m December 1968 In May 1969, wastes from a fire 

776 were drummed and stored m the Triangle area These wastes may have contained 
ve separate occasions, in 1969, 1971, and three tmes m 1973, leaking drums 
t the site In each instance, contarmnated soil was removed By 1975, all 

oved from the area and shlpped to approved disposal facilities The area has 
rage of radioactive materials smce then, however some equipment and piping 
n the area By early 1980, additional soil indicating a radioactivity above 

was removed Durmg the RFI/RI, radionuclides were detected m the surface soil and 
s, metals, and radionuclides were detected m subsurface soils 

SSs 166.1 through 166.3) 

renches A, B, and C (MSSs 166 1 through 166 3, respectively) are located north of the 
on a plateau separatmg North Walnut Creek and the unnamed tributary to 

ntation is available concemg the operational hlstory of the trenches, 
most ldcely received sludge from the WETS Sewage Treatment Plant The prmary 

believed to be radionuclides Investigations of the sites indicate that 
metals, and semivolatiles are present in the subsurface soil 

Trench A (IHSS 166 1) is located about 100 feet southeast of the present landfill Thls 
estmated to have been active from 1964 until 1974 Thls trench may have received 

No 
were known to have been placed in the trench RFI/RI samplmg indicated that 

and/or plutomum contammated sludge from the WETS Sewage Treatment Plant 

chloride, and plutomum were present m the subsurface soil at low levels 

Trench B (IHSS 166.2) 
B* I 

Trench B (IHSS 166 2) is located approxmately 125 feet south of Trench A Operation 
of thi trench began around 1959 The closure date of this trench is unknown, however it is 
estim ted to have operated through 1988 Slmilar to Trench A, this site is believed to have i 
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received only sludge from the RFETS Sewage Treatment Plant RFI/RI sampling mdicated that 
barium, methylene chloride, and americium were present in the subsurface soil at low levels 

C. Trench C (IHSS 166.3) 

Trench C (IHSS 166 3) consists of two separate trenches The first trench is located 
between Trench A and Trench B, and the second trench is located approxmately 300 feet east of 
Trench A Trench C was active between 1964 and 1974 It is assumed that these trenches also 
received sewage sludge, but the operational history is uncertam Samplmg durmg the RFI/RI 
mdicated that barium, methylene chloride and radionuclides were present m the subsurface soil 

VII. North Area Spray Field (IHSS 167.1) 

The North Area Spray Field (IHSS 167 1) is partially located on the plateau area that 
bounds the unnamed tributary on North Walnut Creek The North Area Spray Field is located 
near the Origml Landfill OU7 The North Are Spray Field was used to spray and evaporate the 
water that collected in the East and West Landfill Ponds and the water in Pond B-3 The exact 
periods during whlch this IHSS was operational is not precisely known, however, it is believed 
that spray migation occurred shortly after the present landfill became active m 1968 The ponds 
were used to mpound leachate from the landfill and to mtercept groundwater that may have been 
contaminated by leachate Durmg operation of th~s spray field, surface water dramge was 
d r a m g  mto the unnamed tributary of North Walnut Creek, and subsequently mto Walnut Creek 
Operation of h s  spray field was discontmued and spray evaporation was moved to the Pond Area 
Spray Field The field is presently not used and is covered by grasses common to the Rocky Flats 
Area Samplmg durmg the RF'I/RI mdicated the presence of radionuclides m the surface soil and 
barium, methylene chloride, and radionuclides in the subsurface soil 

VIII. Former South Area Spray Field (F167.3) 

The origlnal location of the South Area Spray Field (F167 3) is located near the North 
Area Spray Field on the plateau between an unnamed tnbutary and North Walnut Creek Durmg 
the course of the OU6 characternation activities, it was d e t e m e d  that the South Area Spray 
Field was actually located further north, adjacent to the landfill pond The ongml  MSS 167 3 
location has been designated as the Former South Area Spray Field (F167 3) 111 order to 
distmguish it from the current IHSS 167 3 bemg addressed as part of OU7 Although F167 3 is 
bemg retamed for completeness, h s  location is not formally considered an MSS The origlnal 
location of the South Area Spray Field is presently covered by grasses common to the area The 
results of the RFI/RI mdicated that methylene chloride and toluene (potential laboratory 
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contaminants) and radionuclides and metals were detected in surface soils In subsurface soils, 
2-butanone (a potential laboratory contarmnant) and strontium were detected 

IX. East Area Spray Field (IHSS 216.1) 

The East Area Spray Field (IHSS 216 1) is located withm the buffer zone, northeast of the 
security area This spray field became operational m 1989 to provide an additional area for 
evaporation of the water from Pond B-3, whch consisted of surface water runoff and effluent 
from the WETS Sewage Treatment Plant The use of this spray field was stopped shortly after 
it became operational due to excessive runoff drammg toward South Walnut Creek Radionuclides 
were detected m the surface soil and metals, volatiles, and radionuclides were detected m the 
subsurface soil durmg the RFI/RI samplmg 

I 
~I 
I 
I 
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all Values whlch are shaded are not considered ARARs but have been mcluded m th~s table 
for completeness Explanations regardmg why these values are not considered to be 
ARARs are provided in the footnotes Shaded values will be considered as TBCs where 
pertinent 

bl/ Value is based on total gross alpha pamcle activity (Includes Ra-226, but excludes radon 
and uramum) 

b2/ Value is based on total PCBs 

b3/ Where the water quality standard is below (more strmgent than) the PQL, the PQL is 
mterpreted to be the compliance level [See 5 CCR 1002-8, Section 3 1 14(9) for surface 
water quality standards and 5 CCR 1002-8, Section 3 11 5(C)(4) for ground water quality 
standards ] The value provided m Table E-1 is the PQL detection l m t  The value is 
parentheses is the water quality standard 

b4/ Value is measured as a dissolved concentration 

b5/ Value is based on an average dose equivalent of 4 mrem per year for all beta particles and 
photon activity Value provided equates to a 4 mrem per year dose for the rndividual 
radionuclide Where multiple radionuclides are present, the sum of the mdividual ratios 
between radionuclide concentrations and the calculated 4 mrem per year l m t s  is not to 
exceed one 

b6/ Standard is measured as a total recoverable concentration 

cl/ Values are based on EPA National Prmary Drlnlung Water Regulations, 40 CFR 141 
MCLGs whch are set at zero are not (Last Revision 59 FR 34322, July 1, 1994) 

obtamble, as such, zero standards are not considered to be ARARS or TBCs 

c2/ Values are based on 5 CCR 1003-1 (Last update 17 CR 9, 9-94, effective 9/30/94) 

c3/ Value is based on total trhalomethanes whch mcludes trichloromethane (chloroform), 
tribromomethane (bromoform), bromodichloromethane, and dibromochloromethane 

c4/ Value is based on EPA Nabonal Secondary D r h g  Water Regulations, 40 CFR 143 (Lat 
Smce value is a secondary standard, it is Revision 56 FR 3597, January 30, 1991) 

considered to be a TBC 
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dll Values are based on 40 CFR 264 94 (Last Revision 59 FR 48042, September 19, 1994) 

d21 Values are based on 6 CCR 1007-3, 264 94 (Last Revision 17 CR 8, Effective August 30, 
1994) 

el1 Values are based on DOE Order 5400 5 ,  Radiation Protection of the Public and the 
Environment (Last revision Change 2 ,  January 7 ,  1993) 

e21 Derived Concentration Guides (DCGs) provided are based on a residential exposure route 
for the mgestion of  water (See DOE Order 5400 5 ,  Chapter 3 for exposure factors and 
assumptions used to calculate the DCGs ) The DCGs are based on a comrmtted effective 
dose equivalent of  100 mrem for the individual radionuclide taken into the body by 
mgestion durmg a one year penod Where multiple radionuclides are present, the sum of 
the mdividual ratios between radionuclide concentrations and the corresponding DCGs is 
not to exceed one 
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f l 1  Statewide values are based on 5 CCR 1002-8, Section 3 11 5 (Last update 17 CR 3, 
Effective 3/30/94) Table 4, TDS Standards, not provided smce TDS is not listed as a 
COC Despite questions regardmg enforceabllity , the Statewide groundwater standards for 
groundwater that has not been classified for a specific or potential use will be considered 
potential ARARs, except standards for AEA regulated radionuclides As such, Statewide 
standards associated with an use classification and AEA regulated radionuclides are not 
considered to be ARARs These values will be considered as TBCs where pertinent 

[NOTES Section 3 11 5(C)(5) states that 1) for the purpose of lmplementmg CERCLA, 
the selection of a remedial action and a pomt of compliance, that are more or less strmgent 
than would be achieved by compliance with a Statewide or site-specific standard is not 
precluded, 2) for the purpose of unplementmg RCRA hazardous waste management 
regulations and/or corrective actions, selectmg background levels, establishmg alternative 
concentration lmts ,  or specifymg an alternate pomt of compliance, that are more or less 
strmgent than would be acheved by compliance with a Statewide or site-specific standard 
is not precluded, and 3) for the purpose of lmplementmg the storage tank program, issumg 
a regulatory deterrmnation, mcludmg a pomt of compliance, that are more or less strmgent 
than would be acheved by compliance with a Statewide or site-specific standard is not 
precluded The requlrements for establishmg a pomt of compliance are identified m 5 
CCR 1002-8, Section 3 11 6 Per 5 CCR 1002-8, Section 3 11 5, the Statewide standards 
apply to all State groundwaters unless alternative site-specific standards have been adopted 
Although site-specific groundwater standards have been adopted for the Rocky Flats area 
under 5 CCR 1002-8, Section 3 12 7(1), the site-specific groundwater use classifications, 
and thelr associated standards, and the WETS site-specific standards are not considered 
ARARs because those use classifications, and ther associated standards, and the WETS 
site-specific standards have not been generally applied to other remedial sites throughout 
the State WETS is the only mdustrial site m Colorado that has groundwater use 
classifications of domestic use quality, agricultural use quality, and surface water 
protection unposed upon it WETS is the only mdustrial site m Colorado to have site- 
specific standards for parameters that have probably been used at other mdustrial sites m 
Colorado As such, the Statewide groundwater standards not associated with an use 
classification will be considered potential ARARs for remediatmg groundwater at OU6 

f2/ Standards established for AEA regulated radionuclides are not considered to be ARARS 
because the AEA grants DOE authority over AEA regulated radionuclides 

f3/ Value is provided as mtrite plus mtrate (NOz + NO3 - N) 
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EXPLANATION OF TABLE AND ENDNOTES 

Site-specific values are based on 5 CCR 1002-7, Section 3 12 7 (Last update 17 CR 8, 
effective 8/30/94) Since the standards and associated use classifications have not been 
applied or developed consistently throughout the State, they are not ARARs (Also see 
footnote f2/) These shaded Statewide values are listed in table for completeness and will 
be considered as TBCs where pertinent 

If these radionuclides values were considered to be ARARs,  values would apply only to 
ground water hydraulically connected to Woman Creek 

If these radionuclides values were considered to be ARARs, values would apply only to 
ground water hydraulically connected to Walnut Creek 

Individual values are based on total activity concentration for Am, h, or U, respectively 

All values are from Table 1, Human Health Standards, unless otherwise noted 

Value is from Table 2, Secondary Drlnlung Water 

Value is based on total gross alpha activity 

Value is based on total gross beta activity 

Value is based on total PAHs 

fl31 These mterun values remam m effect until alternative permanent standards are adopted by 
the Colorado Water Quality Control Comrmssion or site-specific standards are established 
The mterun values are not subject to restrrctions such as antibackslidmg or downgradmg 

gl/  EPA Water Quality Criteria values based on May 1, 1991 Water Quality Cntena Summary 
table Note This table is an update to the 1989 Water Quality Cntena "Gold Book" 

821 Values are based on published AWQC for protection of human health Values m 
parenthese are water quality criterion whch have been recalculated usmg September, 1990 
IRIS data These recalculated values are considered TBCs 

831 Water quality criterion provided is proposed 



EXPLANATION OF TABLE AND ENDNOTES 

g4/ Water quality criterion is dependent on hardness Value provided is based on hardness 
concentration of 100 mg/L CaCO, 

g5/ Insufficient data is available to develop water quality criterion Value presented is the 
lowest observed effect level 

g6/ Value is for chromium 111 

g7/ Value is based on published recommendation and criteria document, however, EPA did not 
Where a value is promulgate the human health criteria in the National Toxics Rule 

provided, it is based on information from IRIS 

hl/ EPA Region VIII AWQC is based on July 14, 1993 letter from Dale Vodehnal, Chief, 
Water Quality Branch whch was to provide States and Tribes latest scientific mformation 
in support of State and Tribal water quality standard triemal reviews 

i l/  Statewide values are based on 5 CCR 1002-8, Section 3 1 11 (Last update 18 CR 2, 
Effective 2/95) All surface waters of the State are subject to these Statewide standards, 
unless alternative site-specific standards have been adopted In addition, 5 CCR 1002-8, 
Section 3 1 16 provides numeric levels that should be considered and applied by the 
WQCC m establishing site-specific numeric standards Since the Colorado WQCC have 
adopted site-specific standards (see 5 CCR 1002-8, Section 3 2 8), the Statewide standards 
(Section 3 1 11) and the Tables contained in Section 3 1 16 do not apply and were not 
considered as potential ARARs/TBCs For the purpose of mplementmg CERCLA, the 
selection of a remedial action and a pomt of compliance, that are more or less strmgent 
than would be achieved by compliance with a Statewide or site-specific standard is not 
precluded 

i2/ Statewide standards for AEA regulated radionuclides are not considered to be ARARs 
because they do not meet the general applicability/promulgated and/or enforceability 
criteria These shaded Statewide values are listed in table for completeness and will be 
considered as TBCs where pertment 

i3/ All standards are chromc or 30-day standards whch are based on mformation contamed 
in EPA's IRIS and/or EPA lifetme health advisories for d r d g  water usmg a loa 
lncremental risk factor unless otherwise noted Shaded values mdicate that a site-specific 
orgamc standard has been adopted pursuant to 5 CCR 1002-8, Section 3 2 8 



I 
I 
I 
I 
I 
1 
I 

EXPLANATION OF TABLE AND ENDNOTES 

i4/ Standards are applicable only to segments classified for water supply Per 5 CCR 1002-8, 
Section 3 1 13, drmking water supply classification is defined as surface waters that are 
suitable or intended to become suitable for potable water supplies These surface waters 
will meet Colorado drdung water regulations after receiving standard treatment (defined 
as coagulation, flocculation, sedmentation, filtration, and disinfection with chlorine or 
equivalent) 

i5/ Standards are applicable to all Class 1 or 2 aquatic life segments These Class 2 segments 
will generally be those where fish of a catchable slze and which are normally consumed 
are present, and where there is evidence that fishmg takes place on a recurrmg basis The 
WQCC may also consider additional evidence that may be relevant to a detemnation 
whether the conditions applicable to a particular segment are slmilar enough to the 
assumptions underlying the water plus fish ingestion criteria to warrant the adoption of 
water plus fish ingestion standards for the segment m question 

i6/ Standards are applicable to all aquatic life segments 

j l /  Site-specific values are based on 5 CCR 1002-8, Section 3 8 
Effective 6/94) 

(Last update 17 CR 6, 

j2/ Segment 4 consists of the mamtream and all tributaries of Woman and Walnut Creeks 
from sources to Standley Lake and Great Western Reservolr except for specific listings 111 
Segment 5 Segment 5 consists of the mainstream of North and South Walnut Creeks, 
includmg all tributaries, lakes and reservoirs, from their sources to the outlets of Ponds 
A 4  and B-5 and Pond C-2 on Woman Creek The site-specific standards apply in lieu of 
the Statewide standards listed m Section 3 1 11 Where a site-specific standard is not 
listed, the Statewide standard shall apply Table E-1 has been shaded to indicate when a 
Statewide standard has been superseded by a site-specific standard [NOTE Site-specific 
standards for orgamcs are based on water plus fish mgestion These standards apply to dl 
aquatic life class 1 segments and apply to aquatic life class 2 segments on a case-bv-case 
basis ] 

j3/ Standard is given as a chromc or 30-day standard 



EXPLANATION OF TABLE AND ENDNOTES 

j4/ Standard is dependent on hardness as identified below 
Cadmum (acute) e(1 Wln(hardness)l-2 905) 

Cadmum ( c ~ o ~ c )  e(0 7852[ln(hardness)l-3 490) 

Silver (acute) ,(1 72[In(hardnm)J-7 21) 

Silver (chromc) ,(I 72[ln(hardness)]-9 06) 

Zlnc (acute) e(O 8473[ln(hardness)] +O 8604) 
Zinc (chromc) e(O 8473[ln(hardness)]+O 7614) 

[NOTE Some of the above TVS equations are not consistent with current Federal 
AWQC 1 

351 Standard is given as a acute standard 

j61 Standard is for Woman Creek 

j7/ Standard is for Walnut Creek 

j8/ Standard is a temporary modification whxh applies until April 1, 1996 

j9/ Standards for radionuclides 111 Segment 5 have the temporary modification of ambient 
quality until December 31, 1996 The value provided is from Table 2 of 5 CCR 1002-8, 
Section 3 2 8, whtch mdicates that these values are ambient based site-specific standards 

kll Per 5 CCR 1002-8, Sechon 3 1 11, all surface waters of the State are subject to Statewide 
or site-specific standards, however, the discharge of substances regulated by p e n t s  whlch 
are withm those p e m t  Imtations shall not be a basis for enforcement The requuements 
for mtegratlng Statewide or site-specific standards lnto discharge p e m t s  are identified m 
5 CCR 1002-8, Section 3 1 14 For constituents whxh are regulated by the NPDES 
p e n t ,  the NPDES were considered to be pertment remediation targets for surface waters 

k21 The discharge from Pond B-3 is restricted to only when weather conditions result m the 
flow lnto Pond B-3 whtch is greater than can be handled by temporary storage m Pond B-3 
and spray mgahon Unless otherwise authorlzed, the discharge shall consist only of the 
effluent from the sewerage treatment plant, surface water runoff from the dramage area 
above Pond B-3, product water (1 e , effluent from the sewerage treatment plant andlor 
mtercepted groundwater from the seepage area near the solar evaporation ponds) from the 
Reverse Osmosis Plant (Buildmg 910), and mtercepted groundwater from the seepage area 
near the solar evaporation ponds 



EXPLANATION OF TABLE AND ENDNOTES 

k3/ Unless otherwise authonzed, the discharge from Pond A-3 shall consist only of runoff due 
to precipitation, seepage from the area of the plant solar evaporation ponds, and mtercepted 
groundwater from the seepage area near the solar evaporation ponds 

k4/ Unless otherwise authonzed, the discharge from Ponds A 4  and B-5 is restricted to 
precipitation events that result in surface runoff mto these ponds Discharge may only 
occur at least 24 hours following the precipitation event or when the volume of water in 
the pond reaches approxmtely 10 percent of the storage capacity of the pond This 
discharge restriction does not apply to water that passes through the sand filter collection 
system or the flow of water over the emergency spillway 

W/ L m t  is based on the average of sample results over a 30-day period 

k6/ Lmit is based on the average of sample results over a 7-day period 

k7/ Lmt is based on a daily maxmum 

k8/ L m t  is based on total chromium 

ml/ Values are recommended soil action levels for the cleanup of PCB contammated soils 
presented in 40 CFR 761, Subpart G whch is entitled PCB SpzZZ Cleanup Poky Thls 
policy establishes cleanup criteria for spills that occurred after May 4, 1987 and is 
classified as a TBC The action levels for total PCBs are as follows 

Residential 1 PPm 
Industrial - Non-Restricted Access 
Industrial - Restricted Access 25 PPm 

10 ppm 
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CDPHE CONSERVATIVE SCREEN RESULTS 
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APPENDIX G 

REMEDIATION TARGET SCREEN RESULTS 
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Benzo(a)anthracene (pg/kg) 

Benzo(a)pyrene (pg/kg) 

Benzo(b)fluoranthene (pg/kg) 

Cobalt (mg/kg) 

Indeno(l,2,3-cd)pyrene (,ug/kg) 

Strontium (mg/kg) 
I 
i 
I 
I 
1 
I 
i 
I 
I 
D 
I 
1 

233,000 

23,300 

233,000 

1 ,o0o,ooo 

233,000 

1,000,000 

TABLE 6-4 
REMEDIATION TARGET SCREEN RESULTS FOR STREAM SEDIMENT 

Americium-241 (pCi/g) 

Stream Sediment 
Chemical of Concern 
(Umts as Indicated) 

1,600 0 75 

Selected 
Remediation 

Target a/ 

Stream 
Sediment 

430 b/ 

480 

650 

12 4 

180 

95 8 

Vanadium (mg/kg) I 511,000 I 33 9 
I I 

Plutomum-239/240 @Ci/g) I 31,500 I 0 68 

NOTES 
a/ Selected remediation targets are presented m Table 4-5 
b/ Shadmg of table cells indicates that maxmum COC concentration are less than the 

selected remediation target 
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